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Hail  to  thb  Bard  1  who  fung>  from  Chaos  hurl*d 

How  luns  and  planets  formM  the  whirling  world  %      ^ 

How  fphere  on  fphere  £arth*s  hidden  ftrata  bend. 

And  caves  of  rock  her  central  fires  defend  3 

Where  gems  new-bom  their  twinkling  eyes  anfold9  5 

And  young  ores  ihoot  in  arborefccnt  gold* 

How  the  fair  Flower^  by  Zephyr  woo'd^  unfurls 
Its  pandng  leareSy  and  waves  ito  asore  curls  | 
Or  fpreads  in  gay  undrefs  it9  lucid  form 

To  meet  the  fun,  and  ihuts  it  to  the  ftorm  }  ^^ 

While  in  green  vdna  impaffion'd  eddies  movty  "* 

And  Beauty  kindles  into  life  and  love. 

How  the  firft  embryon  fibre^  fphere,  or  cube, » 
Uves  in  new  forms,— a  line, — a  ring,— a  tube  \ 
Clofed  in  the  womb  with  limbs  unfinifhM  laves,  I| 

Sips  with  rude  mouth  the  falutary  waves  j 
Seeks  round  its  cell  the  fanguine  Areams,  that  pals. 
And  drinks  with  crimfon  gills  the  vital  gas| 
Weaves  with  foft  tl^ads  the  blue  meandering  vdn. 
The  heart's  red  concave,  and  the  filvet  brain  j  »« 

Leads  the  long  nerve,  expands  the  impatient  (enfe. 
And  clothes  in  filken  fkin  the  nafcent  Ens* 

Erewhilc,  emerging  from  its  liquid  bed, 
It  lifts  in  gelid  air  its  nodding  head  j 

The  ljgfat*s  firft  dawn  with  trembling  eyelid  hails,  ^5 

With  lungs  untaught  arrefis  the  balmy  gales  ; 
Tries  its  new  tongue  in  tones  unknown,  and  hears 
The  ih»nge  idbrations  with  unpradifed  ears ; 
A3 


^  TO    ERASIMWS    DARWIN* 

Seeks  with  fpread  hajids  the  bofom^s  velvet  ^rl^i 

With  doftngRps  the  mWryi^unt  abforW;   -'-     '  30 

And,  as  comprcfsM  the  dulcet  ftrcams  dillil, 

Dnnks  warmth  an^  fMgraAce  fram  the  u\\ng  rill :— ^ 

Eyes  with  mute  rapture  cvrijr  waving  line. 

Prints  with  adoring  kifs  the  Paphian  flu-ine,^ 

And  teams  ere -long,  the  perfeft  form  confcfs'd,  jj 

Ideal  Beauty  from  its  mother^s  breait. 

Now  in  ftrong  lines*  with  bolder  tints  deBgn^d, 
You  fketcfa  tdeaS)  and  portray  the  tniod  $ 
Teach  how  fin*  atoms  of  impinging  light 

To^  ceafelefs  change  the  vifual  fenfe  excite  :  4# 

While  the  bright  Ioas  coUods  the  rays,  that  fwcrvej 
And  bends  their  focus  on  the  moving  nerve* 
How  thoughts  to  thoughts  are  link'd  with  viewlefs  chains. 
Tribes  leading  tribes,  and  trains  purTuiJi;  trains  ^ 
With  ihadowy  trident  how  Voli  Joo  guides,  45 

Surge  after  furge,  hi^  intelle^ual  tides ;       ^ 
Or,  Queen  of  Sleep,  Imagination  roves 
With  frantic  Sorrows,  or  delirious  Loves. 

Go  on,  O  Friend  !  explore  with  eagle-eye; 
Where  wrapped  in  night  retiring  Caufes  lie  i  5* 

Trace  their  flight  bands,  their  fecrec  haunts  betray, 
And  give  new  wonders  to  the  beam  of  d<iy ; 
Till,  link  by  link  with  ftep  afpiring  trod. 
You  dimlTTrom  Natvbk  to  the  throne  of  Goi>. 
■       So  faw  the  Patriarch  with  admiring  eyes  5| 

From  earth  to  heaven  a  golden  ladder  rife  j 

Involved  in  clouds  the  myftic  fcale  afcends,  « 

And  brutes  and  angels  crowd  the  diftant  ends. 

TaiK*  CoL*  Caiibiidgb»  Jan,  i,  1794* 
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PREFACE. 


The  purport  of  the  following  pages  is  an  endea- 
vour to  reduce  the  fa6ls  belonging  to  Animal 
Life  into  claflcs,  orders,  gertera/and  fpecies; 
and,  by  comparing  them  with  each  other,  to  un- 
ravel the  theory  of  difeafe^.  It  happened,  per- 
haps unfortunately  for  the  inquirers  into  the 
knowledge  of  difeafes,  that  other  fciences  had 
•received  improvement  previous  to  their  own; 
whence,  inftead  of  comparing  the  properties  be- 
longlng  to  animated  nature  with  each  other, 
they,  idly  ingenious,  bufied  themfelvcs  in  attempt- 
ing to  explain  the  laws  of  life  by  thofe  ofmecha- 
nifin  and  chemiftry ;  they,  confidered  the  body  as 
an  hydraulic  machine,  and  the  fluids  as  paffing 
through  a  feries  of  chemical  changes,  forgetting 
that  animation  was  its  eflential  charadteriftic. 

The  gresit  Creator  of  all  things  has  infinite-  ^ 
ly  diverfified  the  works  of  his  hands,  but  has  at 
the  fame  time  ftamped  a  certain  fimilitude  on  the 
features  of  nature,  that  demonftrates  to  us,  that 
the  whole  is  onefanuly  of  one  parent.  On  this  fimi- 
litude is  founded  all  rational  analogy;  which,  fo 
long  as  it  is  concerned  in  ^omparihg  the  eflen- 
tial properties  of  bodies,  leads  w  to  many  and 
6  important 
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important  difcovcries ;  but  when  with  licentious 
a&ivity  it  links  together  objeds,  otherwife  dif- 
cordant^byfome  fanciful  fimilitude;  it  may  indeed 
colIe6l  ornaments  for  wit  and  poetry,  but  philo- 
fophy  and  truth  recoil  from  its  combinations. 

The  want  of  a  theory,  deduced  from  fuch 
ilri(9:  analogy,  to  conduA  the  pradlice  of  medi- 
cine is  lamented  by  its  profeflbrs ;  for,  as  a  great 
number  of  unconne<Sled  fadls  are  difficult  to  be 
acquired,  and  to  be  reafoned  from,  the  art  of 
medicine  is  in  many  inflances  lefs  efficacious  un- 
der the  diredlion  of  its  wifeft  practitioners  ;  and 
by  that  bufy  crowd,  who  either  boldly  wade  in 
darKnefs,  or  are  led  into  endlefs  error  by  the 
glare  of  felfe  theory,  it  is  daily  pradlifed  to  the 
deflxudlion  of  thoufands ;  add  to  this  the  un- 
ceafing  injury  which  accrues  to  the  public  by  the 
perpetual  advertifements  of  pretended  noilrums; 
the  minds  of  the  indolent  become  fuperftitioufly 
fearful  of  difeafes,  which  they  do  not  labour  un- 
der ;  and  thus  become  the  daily  prey  of  fomc 
crafty  empyric. 
n;  a  theory  founded  upon  nature,  tliat  Ihould 

bind  together  the  fc^ittcrcd  fadls  of  medical  know- 
ledge, and  converge  into  one  point  of  view;  the 
laws  of  organic  life,  would  thus  on  many  ac- 
counts contribute  to  the  intcreft  of  fociety.  It 
would  capacitate  men  of  moderate  abilities  to 
pra<5life  the  art  of  healing  with  real  advantage  to 
the  public  i  it  would  enable  every.one  of  literary 

acquirements 
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acquirements  to  diftinguilh  the  genuine  difciples 
of  medicine  from  thofe  of  boaftful  ejBFrontery,  or 
of  wily  addrefs;  and  would  teach  mankind  in 
fome  important  fituations  the  knowledge  of  them^ 
/elves. 

There  are  fomfe  modem  pradlitioners,  who  de- 
claim againfl:  medical  tl)eory  in  general,  not  cbn- 
fidering  that  to  think  is  to  theorize ;  and  that  no 
one  can  direft  a  method  of  cure  to  a  perfon  la- 
bouring under  difcafe  without  thinking,  that  is, 
without  theorizing ;  and  happy  therefore  is  the 
patient,  whofe  phyfician  poflefles  the  beft  theory. 

The  words  idea,  perception,  fenfation,  recol- 
leAion,  fuggeilion,  and  affociation,  are  each  of 
them  ufed  in  this  treatife  in  a  more  limited  fenfe 
than  in  the  writers  of  metaphyfic.  The  author 
was  in  doubt,  whether  he  Ihould  rather  have 
fubftituted  new  words  inftead  of  them  ;  but  was 
at  length  of  opinion,  that  new  definitions  of 
words  already  in  ufe  would  be  lefs  burthenfome 
to  the  memory  of  the  reader. 

A  great  part  of  this  work  has  lain  by  the  wri- 
ter above  twenty  years,  as  fome  of  his  friends  can 
teftify:  he  had  hoped  by  frequent  revifion  to 
have  made  it  more  worthy  the  acceptance  of  the 
public;  this  however 'his  other  perpetual  occu- 
pations have  in  part  prevented,  and  may  conti- 
rue  to  prevent,  as  long  as  he  may  be  capable  of 
revifing  it ;  he  therefore  begs  of  the  candid  reader 
to  accept  of  it  in  its  prefent  ftate,  and  to  cxcufc 
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any  inaccuracies  of  cxprcflion,  or  of  conclufion^ 
into  which  the  intricacy  of  his  fubje6l,  tlie  geno 
ral  iraperfedtion  of  language,  or  the  frailty  he  has 
in  common  with  other  men,  may  have  betrayed 
him ;  and  from  which  he  has  not  the  vanitj^  ta 
believe  tliis  trcatife  to  be  exempt. 
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THE    THIRD    EDITION. 


The  Reader  ihould  be  apprized^  that  many 
0CW  pages  are  interfperfed  in  this  edition,  which 
conlifl  of  pra6lical  and  theoretical  obfervations, 
fs  the  whole  articles  on  Hemicrania  idiopathica, 
fctroverfio  uteri,  aneurTma,  and  the  appenciiy 
to  the  fe<5lion  on  Generation,  beginning  at 
No.  8.  as  well  as  the  diftin<ftion  between  phi- 
lofophy  and'fophiftry  in  Sed,  XV.  1.  5.  and  the 
Ratiocinatio  verbofa,  verbal  reafoning, ,  in  Clafs 
III.  2.  2.  3.  and  fome  others. 
PnA^r,  Jao.  1>  1801. 


In  the  former  editions  of  this  work  the 
Maxbkia  MfcDiCi!^  was  placed  after  the  fe- 
'  cond  part,  or  the  clafles  of  difeafes,  but,  to  pre- 
ferve  the  more  equal  fize  of  the  volumes,  in 
this  odlavo  edition,  the  publilher  has  placed  it, 
with  the  affent  of  the  author,  after  the  firft  part. 
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OR, 

TliE  LAWS   OF   ORGANIC   LIFE. 
PART    I. 

COVTAIWIWO 

THE  IMMEDUTE  CAUSES  OF  ANIMAL  MOTIONS, 

DEDUCED    WtLPU 

t'HBIlt  MORE    SIMPLE   OK  FREQUENT    APPEARANCES 
IN  HEALTH, 

AMD    AffLIlD    TO    XXfLAIll 

THEIR    MORE     IKTEICATS     OR    VNCOMMOIT 
OCCURRENCES   IN   DISEASES. 


FcSiK>  ^  potait  leram  cognofccfc  ciuGm. 
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IRRATUM. 

The  two  lines  quoted  in  Sedion  XXXIX.  Vol.  11.  page  396^ 
are  from  Aufonius,  Epig.  i05,  and  ihould  have  been 

Pum  4ubitat  Natura  marem,  faceretpe  pc^ellam 
Fadus  es,  O  pulcberi  pene  puella>  Puer^ 
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SECT.      L 

OP    MOTIONfc 


The  whole  op  nature  may  be  fiippofed  to 
confift  of  two  effeilces  or  fubftances;  one  of 
Which  tiiay  be  termed  fpirit,  and  the  othet  mat- 
ter. The  former  of  thefe  pdfleffes  the  power  to 
commence  or  produce  motion,  and  the  latter  to 
receive  and  communicate  it.  So  that  motion, 
confidercd  as  a  caufe,  imroediately  precedes  every 
effeft ;  and  confidered  as  an  efFedt,  it  immediately 
fucceeds  eveiy  caufe.  And  the  laws  of  motion 
therefore  are  the  laws  of  nature. 

The  MOTIONS  OP  MATTER  may  be  divided 
into  two  kinds,  primary  and  fecondary.  The 
fecondary  motions  are  thofe,  which  are  given  to 
or  received  from  other  matter  in  motion.  Their 
laws  have  been  faccefsftiUy  inveftigated  by  phi- 
lofophers  in  their  treatifes  on  mechanic  powers, 
Thefe  motions  arc  diftinguifhed  by  this  circum- 
flance,  that  the  velocity  multiplied  into  the 
quantity  of  matter  of  the  body  a6led  upon  is 
equal  to  the  velocity  multiplied  into  the  quantity 
of  matter  of  the  adling  body. 
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• '  ^  *  *  The  jprirtutfy  rnotioiis  of  matter  may  be  divided 
into  three  clafles,  thofe  belonging  to  gravitation/ 
to  chemiftry,  and  to  life ;  and  each  clafs  has  its? 
peculiar  laws.  Though  thefe  three  clafles  in- 
clude the  motions  of  Iblid,  liquid,  and  aerial 
bodies ;  there  is  neverthelefs  a  fourth  divilion  of 
motions ;  I  mean  thofe  of  the  fuppofed  ethereal 
fluids  of  magnetifm,  ele6lricity,  heat,  and  light ; 
w  hofe  properties  are  not  fa  well  invefldgated  as 
to  be  clafled  with  fufiicient  accuracy. 

ifi.  The  gravitating  nK>tions  include  the 
annual  and  diurnal  rotation  of  the  earth  and 
planets,  the  flux  and  reflux  of  the  ocean,  the 
defcent  of  heavy  bodies,  and  other  phaenomena 
of  gravitation.  The  unparalleled  fagacity  of  the' 
great  Newton  has  deduced  the  laws  of  this  dafs^ 
of  motions  from  the  Ample  principle  of  the  ge- 
neral attradion  of  matter :  to  which  Ihould  perhaps 
be  added  the  general  repulfion  of  matter ;  whick 
feems  to  have  caufed  the  projection  of  the  planets 
from  the  fun,  and  to  prevent  their  relapfe  into  " 
one  chaotic  mafs.  •Thefe  motions  are  diftirr- 
guilhcd  by  their  tendency  to  or  from  the  centre* 
of  the  fun  or  planets. 

2d.  The  chemical  clafs  of  motions  includes  atl 
the  various  appearances  of  chemiflxy.  Many  of 
the  facfts,  which  belong  to  thefe  branches  of 
fcience,  are  nicely  afcertained,  and  elegantly 
clafled ;  but  their  laws  have  not  yet  been  deve- 
loped from  fuch  Ample  principles  as  thofe  above 
6  mentioned; 
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mentioned ;  though  it  is  probable,  that  they  de- 
pend on  the  fpecific  attractions  belonging  to  the 
particles  of  bodies,  or  to  the  difF^ence  of  the 
quantity  of  attradlion  belonging  to  the  fidea 
and  angles  of  thofe  particles,  to  which  Ihould 
perhaps  be  added  the  fpecific  repulfions  belonging 
to  the  particles  of  bodies.  When  thefe  repulfions 
prevail  over  the  attradtions,  they  may  caufe  the 
diiFufions  of  light  and  of  odours,  the  explofions 
of  fome  bodies,  and  the  flower  decompofition  of 
others,  and  occafion  our  ideas  of  fluidity ;  when 
the  attractions  prevail  over  the  repulfions,  they 
may  caufe  the  flri6ler  combinations  and  cohefions 
of  matter,  as  in  cryftallization  or  cooling,  and 
give  rife  to  our  ideas  of  folidity ;  and  when  thefe 
two  caufes  of  motion  are  in  active  equilibrium, 
they  may  produce  the  vibrations  of  the  particles 
of  bodies,  and  occafion  our  ideas  of  found.  The 
chemical  jnotions  are  diftinguiftied  by  their  being 
generally  attended  with  an  evident  decompofition 
or  new  combination  of  the  aClive  materials. 

3d.  The  third  clafs  includes  all  the  motions 
of  the  animal  and  vegetable  world ;  as  well  thofe 
of  the  vefl[cls,  which  circulate  their  juices,  and 
of  the  mufcles,  which  perform  their  locomotion, 
as  thofe  of  the  organs  of  fenfe,  which  conftitute 
their  ideas. 

This  laft  clafs  of  motion  is  the  fubjeCt  of  the 
following  pa^es;    which,    though  confcious  of 

B  2  their 


4  OF  MOTION.  Sect,  t 

their  many  imperfections,  I  hope  may  give  fome 
pleafure  to  the  patient  reader,  and  contribute 
fomethiqg  to  the  knowledge  and  to  the  cxire  of 
difeafes. 


SECT. 
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SECT.     II.     1. 

fiXPLANATIONS    AND    DEFINITIONS, 

J.  Outline  of  the  animal  economy » — !!•  T .  Of  the  fenforium, 
2.  Of  the  brain  and  nervous  medulla.  3.  A  nerve. 
4.  A  mufcular  fibre,  5.  The  immediate  organs  offenfe, 
6.  The  external  organs  of  fenfe,  7.  An  idea  or  fenfual 
motion.  8.  Perception.  9.  Senfatian.  10.  Recolle^ion 
and fuggefiion.  11.  Habit ^  caufation^  ajfociation^  catemx*- 
fion.     1%.  Reflex  ideas.     13.  Stimulus  defined. 


^  fomc  explanations  and  definitions  will  be  ncceflary  in 
the  profecution  of  the  work,  the  reader  is  trouble4 
with  them  in  this  place,  and  is  intreated  to  keep  them 
,  in  his  mind  as  he  proceeds,  and  to  take  them  (or 
granted,  till  an  apt  opportunity  occurs  to  evince  their 
truth ;  to  which  I  fhali  premife  a  very  (hort  outline 
of  the  animal  economy. 


I. — 1.  The  nervous  fyftem  has  its  origin  from 
the  brain,  and  is  diftributed  to  every  part  of  the 
body.  Thofe  nerves,  which  ferve  the  fenfes,  prin- 
cipally arife  from  that  part  of  the  brain,  which  is 
lodged  in  the  head ;  and  thofe,  which  ferve  the 
purpofes  of  mufcular  motion,  principally  arife 
JGrom  that  J)art  of  the  brain,  which  is  lodged  in 

B3  the 
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the  neck  and  back,  and  which  is  erroneoufly 
called  the  fpinal  marrow.  The  ultimate  fibriU 
of  thefe  nerves  terminate  in  the  immediate  organs 
of  fenfe  and  mufcular  fibres,  and  if  a  ligature  be 
put  on  any  part  of  their  paflage  from  the  head  or 
fpine,  all  motion  and  perception  ceafe  in  the 
parts  beneath  the  ligature. 

2.  The  longitudinal  mufcular  fibres  compofe^ 
the  locomotive  mufcles,  whofe  contradlions  move 
the  bones  of  the  limbs  and  trunk,  to  which  their, 
extremities  are  attached.  The  annular  or  fpiral 
mufcular  fibres  compofe  the  vafcular  mufcles^ 
which  confliitute  the  intefl:inal  canal,  the  arteries, 
veins,  glands,  and  abforbent  veflTels. 

3.  The  immediate  organs  of  fenfe,  as  the  retin^ 
of  the  eye,  probably  confift  of  moving  fibrils, 
with  a  power  of  contradlion  fimilar.  to  that  of  the 
larger  mufcles  ^bove  defcribed. 

4.  The  cellular  membrane  conififl:s  of  cells, 
which  refemble  thofe  of  a  fponge,  communicating 
with  each  other,  ^nd  conne<^ing  together  all  the 
other  parts  of  the  body. 

5.  The  arterial  fyftem  confifls  of  the  aorta  and 
the  pulmonary  arter)',  which  are  attended  through^ 
their  whole  courfe  with  their  correfpondent  veins. 
The  pulmonary  artery  receives  the  blood  from 
the  right  chamber  of  the  heart,  and  carries  it  to 
the  minute  extenfive  ramifications  of  the  lungs, 
where  it  is  expofed  to  the  aftion  of  the  air  on  a 
furface  equal  to  that  of  the  whole  external  Ikin, 

through 
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through  the  thin  tooift  coats  of  thofe  veff^ls, 
Avhich  are  fpread  on  the  air-cells^  which  conftitute 
the  minute  terminal  ranaifications  of  the  wind- 
pipe. Here  the  blood  changes  its  colour  from  a 
jdark  red  to  a  bright  fcarlet.  It  is  then  coUedled 
by  the  branches  of  the  puln^onary  vein^  and  con^ 
yeyed  to  the  left  chamber  of  the  heart 

6.  The  aorta  is  another  large  artery,  which 
receives  the  blood  from  th,e  left  chamber  of  the 
heart,  after  it  has  been  thus  aerated  in  the  lungs, 
and  conveys  it  by  afcending  and  defcending  bran- 
jches  to  every  part  of  the  fy  ftern ;  the  extremities  of 
this  artery  terminate  either  in  glands,  as  the  fali— 
vary  gland?,  lachrymal  glands,  &c..  or  in  capillary 
T^flels,  which  are  probably  lefs  involuted  glands ;  in 
thefe  fome  fluids  as  faliva,  tears,  pcrfpiration,  is  fe- 
parated  from  the  blood ;  and  the  remainder  of  the 
blood  is  abfqrbed  or  drank  up  by  branches  of  veins 
correfppndent  to  the  branches  of  the  artery ;  which 
are  fumiflied  with  valves  to  prevent  its  return ;  and 
is  thus  carried  back,  after  having  again  changed  its 
colour  to  a  dark  red,  to  the  right  chamber  of  the 
heart.  The  circulation  of  the  blood  in  the  liver  dif- 
fers from  this  general  fyftem  ;  for  the  veins  which 
drink  up  the  refluent  blood  from  thofe  arteries, 
which  fpread  on  the  bowels  and  mefentery,  unite 
into  a  trunk  in  the  liver,  and  form  a  kind  of  ar- 
tery, which  is  branched  into  the  whole  fubftance 
pf  the  liver,  and  is  called  the  vena  portarum ;  and 

B  4  froii[» 
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from  which  the  bile  is  feparated  by  the  numeroui 
hepatic  glands,  which  conftitute  that  vifcus. 

7.  The  glands  may  be  divided  into  three  fyf- 
tems,  the  convoluted  glands,  fuch  as  thofe  above 
defcribed,  which  feparate  bile,  tears,  faliva,  &c. 
Secondly,  the  glands  without  convolution,  as  the 
capillary  veflels,  which  unite  the  terminations  of 
the  arteries  and  vein^;  and  feparate  both  the 
mucus,  which  lubricates  the  cellular  membrane, 
and  the  perfpirable  matter,  which  preferves  the 
ikin  moid  and  flexible.  And  thirdly,  the  whole 
abforbent  fyftem,  confifling  of  the  la6leals,  which 
open  their  mouths  into  the  ftomach  and  inteftines,, 
and  of  the  lymphatics,  which  open  their  mouths; 
on  the  external  furfac^  of  the  body,  and  on  the 
internal  linings  of  all  the  cells  of  the  cellular 
membrane,  and  other  cavities  of  the  body. 

Thefc  lacteal  and  lymphatic  veflels  are  furnifh-  * 
^d  with  numerpus  valves  to  prevent  the  return  of 
the  fluids,  which  they  abforb,  and  terminate  in 
glands,  palled  lymphatic  glands,  and  may  henc^ 
be  confidered  as  long  necks  or  mouths  belonging 
to  thefe  glands.  To  th^fe  they  convey  the  chyle 
and  mucus,  with  a  part  of  the  perfpirable  matter, 
and  atmofpheric  mpiflure ;  all  which,  after  hav- 
ing pafled  through  thefe  glands,  and  having  fuf- 
fered  fome  change  in  them,  are  carried  forward 
into  the  blood,  and  fupply  perpetual  nourifh- 
ment  to  the  fyftem,  or  replace  its  hourly  waf^e. 

8.  The 
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8.  The  ftomach  and  inteflinal  canal  have  a 
conftant  vermicular  motion,  which  carries  for- 
wards their  contents,  after  the  ladleals  have  drank 
*  up  the  chyle  from  them ;  and  which  is  excited 
into  adlion  by  the  ftimulus  of  the  aliment  we 
fwallow,  but  which  becomes  occalionally  inverted 
or  retrograde,  as  in  vomiting,  and  in  the  iliaq 
pafHon. 

11.  1.  The  yNOi^  fenforiurfi  in  the  following 
pages  is  defigned  to  exprefs  not  only  the  medul- 
lary part  of  the  brain,  fpinal  marrow,  nerves, 
organs  of  fenfe,  and  of  the  mufcles ;  but  alfo  at 
the  fame  time  that  living  principle,  or  fpirit  of 
aniniation,  which  refides  throughout  the  body, 
without  being  cognizable  to  pur  fenfes,  except 
by  its  efFe6ls.  The  changes  which  occalionally 
take  place  in  the  fenforium,  as  during  the  exer- 
tiops  of  volition,  or  the  fenfatipns  of  pleafure  or 
pain,  ^rp  itxmtd  fenforiaj  motions. 

2.  The  fimilarity  of  the  textiu^e  of  the  braifi  to 
that  of  the  pancreas,  and  fome  other  glands  of 
the  body,  has  induced  the  inquirers  into  this  fub- 
je<9:  to  believe,  that  a  fluid,  perhaps  much  more 
fubtile  than  the  electric  aura,  is  feparated  frona 
the  blood  by  that  organ  for  the  purpofes  of  motion 
and  fenfatioh.  When  we  recollect,  that  the 
dedlric  fluid  itfelf  is  adbially  accumulated  and 
given  out  volimtarily  by  the  torpedo  and  the 
gymnotus  ele6lricus,  that  an  ele6lric  fliock  will 
frequently  ftimulate  into  motion  a  paralytic  Umb, 

and 
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and  laftly  that  it  nee4s  po  perceptible  tubes  tQ 
ponvey  it,  this  ppinion  feem^  fjot  without 'pro- 
jDability ;  and  the  lingular  figure  of  the  brain  and 
nervous  fyftem  feems  well  adapted  tp  diftribute 
it  oyer  every  part  of  the  body. 

For  the  medullary  fubftance  of  the  brain  not 
only  occupies  the  cavities  pf  the  head  and  fpine^ 
but  pafles  along  the  innumerable  ramifications 
of  the  nerves  to  the  various  mufcles  and  organ? 
pf  fenfe.  In  thefe  it  lays  afide  its  coverings,  and 
is  intermixed  with  the  flender  fibres,  which  con- 
ftitute  thofp  mufcles  and  organs  of  fenfe.  Thus 
all  thefe  diftant  ramifications  of  the  fenforium  ' 
are  united  at  one  of  their  extremities,  that  is,  in 
the  head  and  fpine ;  and  thus  thefe  central  parts 
of  the  fenforium  conftitute  a  communication  be- 
tween all  the  organs  of  fenfe  and  mufples. 

3.  A  nerve  is  a  continuation  of  the  medullary 
fubftance  of  tlje  brain  firom  the  head  or  fpine 
towards  the  other  parts  of  the  body,  wrapped  ii^ 
its  proper  membrane. 

4,  The  mufcular fibres  are  moving  organs  in- 
termixed with  that  medullary  fubftance,  which  is 
continued  along  the  nerves,  as  mentioned  above. 
They  are  indued  with  the  power  of  contra6Hon, 
and  are  again  elongated  either  by  antagonift  muf- 
cles, by  circulating  fluids,  or  by  elaftic  ligaments. 
So  the  mufcles  on  one  fide  of  the  fore-arm  bend 
the  fingers  by  means  of  their  tendons,  and  thofe 
on  the  other  fide  of  the  fore-arm  extend  them 

again. 
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agaih.  The  arteries  are  diftended  by  the  circu-r 
lating  blood ;  and  in  the  necks  of  quadruped^ 
lljere  is  a  ftrong  ela|lic  ligament,  ^which  afliil^ 
the  rniifcles,  which  elevate  ,lhe  head,  to  keep  it 
in  its  horizontal  pofifipn,  and  to  raife  it  after  it 
Jias  been  deprefled. 

6.  The  immediate  organs  ofjerife  confift  in  like 
inanner  pf  moving  fibres  enveloped  in  the  me- 
^llary  fubftance  above  mentioned ;  and  are  er- 
roneoafly  fuppofed  to  bp  limply  an  expanfion  of 
fhe  nervous  piedulla,  a3  the  retina  of  the  eye, 
and  the  rete  mucofum  of  the  Ikin,  which  are  the 
iipmediate  organs  of  vifipn,  and  of  touch.  Hence 
when  we  fpeak  of  the  cQntra<ftions  of  the  fibrous 
parts  pf  the  body,  we  fhall  mean  both  the  con- 
^<^ons  of  the  mufcle?,  and  thofe  of  the  imme- 
diate organs  of  fenfe.  Thefe  fibrous  motions  are 
thus  diftinguilhed  from  ihtfenforial  motions  above 
mentioned. 

6.  The  external  organs  of  fenfe  are  the  coverings 
pf  the  immediate  organs  of  fenfe,  and  are  me-, 
chanically  adapted  for  the  reception  or  tranfmif- 
fion  of  peculiar  bodies,  or  of  their  qualities,  as 
the  cornea  and  humours  of  the  eye,  the  tympanum 
pf  the  ear,  the  cuticle  of  the  fingers  and  tongue* 

7.  The  word  idea  has  various  meanings  in  the 
writer^  of  metaphylic :  it  is  here  ufed  limply  for 
thofe  notions  of  external  things,  which  our  organs 
pf -fenfe  bring  us  acquainted  with  originally ;  and 
is  defined  a  contradlion,  or  motion,  or  configu- 
ration. 


A I 
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^tipn,  of  the  fibres,  which  conftitute  the  immer 
diate  organ  of  fenfe ;  which  will  be  explained  at 
large  in  another  part  of  the  wprl^.  Synonymous 
with  the  word  idea,  we  fhall  fometimes  ufe  the 
wovds/en/ual  motion  in  contFadiftinAjon  to  mufcur- 
Jar  motion. 

9.  The  word  perception  \r\c\\xA^%  both  the  ac- 
tion of  the  organ  of  fenfe  in  confequenpe  of  the 
imparl  of  external  objects,  and  our  attention  to 
that  a^ion;  that  is,  it  expreffes  both  the  motion 
of  the  organ  of  fenfe,  or  idea,  and  the  pain  or 
pjeafure  that  fucceeds  or  accompanies  it, 

9.  The  pleafure  or  pain  which  neceffarily  ac- 
pompanies  all  tbofe  perceptions  or  ideas  which 
we  attend  to,  eitjier  gradually  fubfides,  or  is  fup- 
ceeded  by  other  fibrous  motions.  In  the  latter 
cafe  it  is  termed  fenfation^  as  explained  in  Se6t. 
V.  2,  and  VI.  2. — The  reader  is  intrcated  to  keep 
this  in  his  mind,  that  through  all  this  treatife  the 
word  fenfation  is  ufed  to  exprefs  pleafure  or  pain 
only  \x\  its  active  flat^,  by  whatever  mpans  it  i^ 
introduced  into  the  fyftem,  without  any  reference 
to  the  flimulation  of  external  objedls, 

10.  The  vulgar  ufc  of  the  word  memory  is  too 
unlimited  for  our  purpofc :  thofe  ideas  which  we 
voluntarily  recall  are  here  termed  ideas  oirecoU 
leiiion^  as  when  we  will  to  repeat  the  alphabet 
JDackwards.  And  thofe  ideas  which  are  fuggefted 
to  us  by  preceding  ideas  are  here  termed  ideas  of 

/uggejlion,  ^  whilft  we  repeat  the  alphabet  in  tl^c 

ufual 
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tifual  order ;  when  by  habits  previotifly  acquired 
B  is  fuggefted  by  A,  and  C  by  B,  without  any 
effort  of  deliberation. 

11.  The  word  ajfociatim  properly  lignifies  a 
fociety  or  convention  of  things  in  fome  refpefts 
iimilar  to  each  other.  We  never  fay  in  commori 
language,  that  the  effect  is  aflbciated  with  the 
cavdfe,  though  they  neceffarily  accompany  or 
fucceed  each  other.  Thus  the  contra(9:ions  of 
our  tnufcles  and  organs  of  fenfe  may  be  faid  to  be 
afTociated  together,  but  cannot  with  propriety  be 
faid  to  be  affociated  with  irritations,  or  with  voli.. 
tion,  or  with  fenfation ;  becaufe  they  are  caufed  by 
them,  as  mentioned  in  Sedl.  IV.  When  fibrous 
contradions  fucceed  other  fibrous  contractions,  the 
connexion  is  termed  ajfociationx  wheil  fibrous 
contradUons  fucceed  fenforial  motions,  the  connex- 
ion is  termed  caufation ;  when  fibrous  and  fenfo- 
rial motions  reciprocally  introduce  each  other  in 
progrefl[ive  trains  or  tribes,  it  is  termed  catenation 
of  animal  motions.  All  thefe  connexions  are 
faid  to  be  produced  by  hahit\  that  is,  by  frequent 
repetition. 

12.  It  may  be  proper  to  obferve,  that  by  the 
unavoidable  idjom  of  our  language  the  ideas  of 
perception,  of  recoUedlion,  or  of  imagination,  in 
the  plural  number  fignify  the  ideas  belonging  to 
perception,  to  recoUedion,  or  to  imagination; 
whilft  the  idea  of  perception,  of  recollec^tion,  or 
of  imagination,  in  the  fingular  number  is  ufcd 

for 
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for  what  is  termed  "  a  reflex;  idea  of  anj  of  thofe 
dperations  of  the  fenforium.'* 

13.  By  the  vford^imuius  is  not  only  meant  the 
application  of  external  bodies  to  our  organs  of 
fenfe  and  mufcular  fibres^  which  excites  into  ac- 
tion the  fenforial  powfer  termed  irritation ;  but  aUb 
pleafure  or  pain,  when  they  excite  Into  adlion  the 
fenforial  power  termed  fenfation ;  and  defire  or 
averfion,  when  they  excite  into  adlion  the  powfef 
of  volition;  and  laftly,  the  fibrous  contraiftions 
which  precede  affociatiori ;  as  is  further  explained 
inSea^XII.  2.  I. 
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SECT.      IIL 

•tHE  BlOTIONS  OP  THE  BETINA  DEMONSTRATE^ 
BY  EXPERIMENTS; 

1.  Of  animal  motions  and  of  ideas.  11.  Die  fibrous  JiruHure 
of  the  retina.  IIL  'The  a^ivity  of  the  retina  in  vijion. 
1.  Rays  of  light  have  no  momentum,  a.  Objciis  long  viewed 
become  fainter.  3.  SpeHra  of  black  obje^s  become  luminous. 
4.  Varying  fpeffra  from  gyration.  5.  From  long  mfpedion 
df  various  colours.  IV.  Motions  of  the  organs  of fenfe  con^- 
ftitute  ideas.  l .  Light  from  prejfing  the  eye-ball^  and 
found  from  the  pulfation  of  the  catotid  artery.  2.  Ideas  i/i 
fleep  miftaken  for  perceptions.  3,  Ideas  of  imagination 
produce  pain  and  ficknefs  like  fenfations.  4.  ffljcn  thi 
organ  offenfe  is  dejiroyed^  the  ideas  belonging  to  that  fenfi 
perifh.  V.  Analogy  between  mufcular  motions  and  fenfual 
motions^  or  ideas.  I .  TChey  are  both  originally  excited  by 
irritations.  2.  And  officiated  together  in  the  fame  manner. 
3.  Both  a^  in  nearly  the  fame  times.  4.  Arealikefrength^ 
ened  or  fatigued  by  exerdfe.  5.  Are  alike  painful  from  in^ 
flammation*  6.  Are  alike  benumbed  by  comprejjion.  *j.Art 
alike  liable  to  paralyfis.  8.  To  convulfion.  9.  To  thh 
influence  of  old  age. -^W.  Obje^ions  anfwered.  i.  fVhy 
we  cannot  invent  new  ideas.  2.  If  ideas  refemble  external 
objeHs.  3.  Of  the  imagined  fenfation  in  an  amputated 
limb.  4.  AbflraR  ideas. ^^Vlh  fVhat  are  ideas^  fthey 
ore  not  animal  motions  ? 

Before  the  great  variety  of  animal  motions 
can  be  duly  arranged  into  natural  clafles  and  or- 
tiers,  it  is  neceflary  to  fmooth  the  way  to  this  yet 
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unconquered  field  of  fcience,  by  removing  fomc' 
obftacles  which  thwart  our  paffage.  I.  To  de- 
monftrate  that  the  retina  and  other  immediate 
organs  of  fenfe  poffefs  a  power  of  motion,  and 
that  thefe  motions  conftitute  our  ideas,  accoiTiing 
to  the  fifth  and  feventh  of  the  preceding  aflertions, 
claims  our  firft  attention. 

Animal  motions  are  difl:ingaifiied  from  tlie 
communicated  motions,  mentioned  in  the  firft 
fe<5lion,  as  they  have  no  mechanical  proportion 
to  their  caufe ;  for  the  goad  o(  a  fpur  on  the  Ikin 
of  a  horfe  Ihall  induce  him  to  move  a  load  of  hay. 
They  differ  from  the  gravitating  motions  there 
mentioned  as  they  are  exerted  with  equal  facility 
in  all  directions,  and  they  differ  from  the  chemi- 
cal 6lafs  of  motions,  becaufe  no  apparent  decom- 
pofitions  or  new  combinations  are  produced  in 
the  moving  materials. 

Hence,  when  we  fay  animal  motion  is  excited 
by  irritation,  we  do  not  mean  that  the  motion 
bears  any  proportion  to  thcr  mechanical  impulfe 
of  the  ftimulus;  nor  that  it  is  affected  by  the 
general  gravitation  of  the  two  bodies;  nor  by 
their  chemical  properties ;  but  folely  that  certain 
animal  fibres  are  excited  into  a6lion  by  fomething 
external  to  the  moving  organ. 

In  this  fenfe  the  flimulus  of  the  blood  produces 
the  contractions  of  the  heart;  and  the  fubftances 
we  take  into  our  ftomach  and  bowels  ftimulate 
them  to  perform  their  neceffary  fimdlions.    Thfe 
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rays  of  light  excite  the  retina  into  animal  motion 
by  their  ftimulus ;  at  the  fame  time  that  thofe  rays  , 
bf  light  themfelves  ai^  phyli'cally  converged  to  a 
focus  by  the  ina(3:ive  humours  of  the  eye.  The 
vibrations  of  the  air  ftimulate  the  auditory,  nerve 
into  anittial  a6lion ;  while  it  is  probable  that  the 
tympanum  of  the  ear  at  the  fame  time  undergoes 
a  mechanical  vibratioil. 

To  render  this  circumftance  more  eafy  to  be 
comprehended,  motion  may  be  defined  to  he  a  varia^ 
tion  of  figure  \  for  the  whole  univerfe  may  be  con* 
fidered  as  one  thing  pofleffihg  a  certain  figure  5 
the  motions  of  any  of  its  parts  are  a  variation  of  this 
figure  of  the  whole:  this  definition  of  motion  will 
be  further  explained  in  Sg6lion  XIV*  2.  2.  on 
the  produ<5lion  of  ideaSi 

Now  the  motions  of  an  organ  of  fenfe  are  a 
fucceffion  of  configurations  of  that  organ;  thefe 
configurations  fucc^ed  e^h  other  quicker  or 
flower;'  and  whatever  configuration  of  this  ofgan 
of  fenfe,  that  is,  whatever  portion  of  the  motion  of 
it  is,  or  hsts  ufually  been,  attended  to,  conflitutes 
an  idea.  Hence  the  configuration  is  not  to  be 
confidercd  as  an  efFcft  of  the  motion  of  the  organ, 
but  rather  as  a  part  or  temporary  termination  of 
it;  and  that,  whether  a  paufe  fucceeds  it,  or  a 
new  configuration  immediately  takes  place.  Thus 
when  a  fucceffion  of  moving  objedls  are  prefented 
to  our  view,  the  ideas  of  trumpets^  horns,  lords 
and  ladies,  trains  and  canopies,  are  configurations, 
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that  i^  parts  or  link$  of  the  fucccfSvc  motions  of 
the  organ  of  vifion. 

Thcfc  motions  or  ^configurations  of  the  organs 
of  fenfe  differ  from  the  fcnibrial  motions  to  be 
dcfcribed  hereafter,  as  they  appear  to  be  iimplj; 
cxHitradUons  of  the  fibr6us  extremities  of  thofe 
organs,  and  in  that  refpeA  exactly  refemble  the 
motipns  or  €X)rrtra6lions  of  the  larger  mufcles,  a& 
appears  from  the  following  experiment.     Place 
a  circular  piece  of  red  iilk  about  an  inch  in  diame- 
ter on  a  Iheet  of  white  paper  in  a  flrong  lights  as 
in  Plate  I. — look  for  a  minute  on  this  area,  or  till 
the  eye  becomes  fomewhat  fatigued,  atid  then, 
gently  clofing  y,o^c  eyes,  and  Ihading  them  with 
your  handi  a  circular  green  area  of  the  fame  ap- 
parent diameter  becomes  vifible  in  the  clofed  eye. 
This  green  area  is  the  colour  reverie  to  the  red 
area,  which  had  been  previoufly  infpc<Sled,  as  ex- 
plained in  the  experiments  on  ocular  fpe£lra  at 
the  end  of  the  work,  and  in  Botanical  Garden> 
P.  I.  additional  note.  No.  I.     Hence  it  appears,, 
that  a  part  of  the  retina,  which  had  been  fatigued 
by  contraction  in  one  direftion,  relieves  itfelf  by 
exerting  the  antagonift  fibres,  and  producing  a 
contraftion  in  an  oppofite  diredlion,  as  is  common 
in  the  exertions  of  our  mnfcks.    Tlius  when  we 
are  tired  with  long  aftion  of  our  arms  in  one  direc- 
tion, as  in  holding  a  bridle  on  a  journey,  we  occa- 
fionally  throw  them  into  an  oppofite  pofition  to 
relieve  the. fatigued  mufcles. 

■   •        ■  .  Mr. 
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Mr.  Locke  has  defined  an  idea  to  be  "  whatever 
is  prefent  to  the  mind ;''  but  this  would  include 
the  exertions  of  volition,  and  the  fenf^tions  of 
pleafure  and  pain,  as  well  as  thofe  operations  of 
our  fyftem,  which  acquaint  us  with  external  ob- 
jects ;  and  is  therefore  too  unlimited  for  our  pur- 
pofe.  Mr.  Locke  feems  to  have  fallen  into  a  further 
error,  by  conceiving,  that  the  mind  could  form  a 
general  or  abftraft  idea  by  its  own  operation, 
which  was  the  copy  of  no  particular  perception ; 
as  of  a  triangle  in  general,  that  was  neither  acute, 
obtufe,  nor  right  angled.  The  ingenious  Dr. 
Berkley  and  Mr.  Hume  have  demonftrated,  that 
fuch  general  ideas  have  no  exiftence  in  nature,  not 
even  in  the  mind  of  their  celebrated  inventor.  We 
ihall  therefore  take  for  granted  at  prefent,  that  oUr 
recoUeftion  or  imagination  of  extertial  obje^ls 
conlifts  of  a  partial  repetition  of  the  perceptions, 
which  were  excited  by  thofe  external  obje<5ls,  at 
the  time  we  became  acquainted  with  them ;  and 
that  our  reflex  ideas  of  the  operations  of  our  minds 
are  partial  repetitions  of  thofe  operations. 

IL  The  following  article  evinces  that  the  organ 
of  vifion  confifts  of  a  fibrous  part  as  well  as  of  the 
nervous  medulla,  like  other  white  mufcles ;  and 
hence,  as  it  refembles  the  mufcular  parts  of  the 
body  in  its  ftru6lure,  we  may  conclude,  that  it 
muft  refemble  them  in  pofleffing  a  power  of  being 
excited  into  animal  motion. — ^Thc  fubfequent  ex- 
periments on  the  optic  ner^'e,  and  on  the  colours 
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remaining  in  the  eye,  are  copied  from  a  paper  on 
ocular  fpe<£b"a  publilhed  in  the  fcventy-fixtb 
volume  of  the  Philof.  Tranf.  by  Dr.  R.  Darwin  of 
Shrewfbury;  which,  as  I  fhall  have  frequent  oc- 
cafion  to  refer  to,  is  reprinted  in  this  work,  Sed» 
XL.  The  retina  of  an  ox*s  eye  was  fufpended  in 
a  glafs  of  warm  water,  and  forcibly  torn  in  a  few 
places;  the  edges  of  thcfe  parts  appeared  jagged 
and  hairy,  and  did  not  contrail  and  become  fmooth 
like  limple  mucus,  when  it  is  diftended  till  it 
breaks;  which  evinced  that  it  confifted  of  fibres- 
This  fibrous  conftru6lion  became  flill  more  dif- 
tinift  to  the  fight  by  adding  fome  cauftic  alkali 
to  the  water;  as  the  adherin:^  mucus  was  firft 
eroded,  and  the  hair-like  fibres  remained  floating 
in  the  vefTel.  Nor  does  the  degree  of  tranfparency 
of  the  retina  invalidate  this  evidence  of  its  fibrous 
ftrudlure,  fince  Lecnwenhoek  has  fhewn,  that  the 
cryfl:alline  humour  ilfclf  confiils  of  fibres.  Arc. 
Nat. V.I.  70. 

Hence  it  appears,  that  as  the  mufcles  confift  of 
larger  fibres  intermixed  with  a  fmaller  quantity  of 
nervous  mcdullaj  the  organ  of  vifion  confifts  of  a 
greater  quantity  of  nervous  medulla  intermixed 
with  fmaller  fibres.  It  is  probable  tliat  the  loco- 
motive mufcles  of  nacrofcopic  animals  may  have 
greater  tenuity  than  thefc  of  the  retina;  and  there 
is  reafon  to  conclude  from  analogy,  that  the  other 
immediate  organs  of  fcnfe,  as  the  portio  mollis  of 
the  auditor)'  nerve,  and  the  rcte  mucofum  of  the 
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Ikin,  poflcfs  a  limilarity  of  ftrudure  with  the 
retina,  and  a  iimilar  power  of  being  excited  into 
animal  motion. 

III.  The  fubfequent  articles  ftiew,  that  neither 
mechanical  impreflions,  nor  chemical  combina- 
tions of  light,  but  that  the  animal  a6livity  of  the 
retina  conftitutes  vifion, 

1.  Much  has  been  conje(5hired  by  philofophers 
about  the  momentum  of  the  rays  of  light ;  to  fub- 
je6l  this  to  experiment  a  very  light  horizontal 
balance  was  conftm<icd  by  Mr,  Michel,  with 
about  an  inch  fquare  of  thin  leaf-copper  fufpended 
at  each  end  of  it,  as  defcribed  in  Dr.  Prieftley's 
Hiflory  of  Light  and  Colours.  The  focus  of  a 
very  large  convex  mirror  was  thrown  by  Dr. 
Powel,  in  his  ledhires  on  experimental  philofophy, 
in  my  prefence,  on  one  wing  of  this  delicate 
balance,  and  it  receded  from  the  light ;  thrown 
on  the  other  wing,  it  approached  towards  the 
light,  and  this  repeatedly;  fo  that  no  fenfible 
impulfe  could  be  obferved,  but  what  might  well 
be  afcribed  to  the  afcent  of  heated  air. 

Whence  it  is  reafonable  to  conclude,  that  the 
light  of  the  day  muft  be  much  too  weak  in  its 
dilute  ftate  to  make  any  mechanical  imprcflion  on 
fo  tenacious  a  fubftance  as  the  retina  of  the  eye. — 
Add  to  this,  that  as  the  retina  is  nearly  tranfparent, 
it  could  therefore  make  lefs  relifianre  to  the  me- 
chanical impulfe  of  light ;  which,  according  to 
the  obfervations   related  by  Mr.  Melvil  in  the 
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Edinburgh  Literary  Eflays,  only  communicates 
heat,  and  ihould  therefore  only  communicate 
momentum,  where  it  is  obftrudled,  reflected,  op 
refra(5led. — From  whence  alfo  may  be  colle£led 
the  final  caufe  of  this  decree  of  tranfparency  of  the 
retina,  viz.  kft  by  the  focus  of  ftrong«:  lights^ 
heat  and  pain  Ihotdd  have  been  produced  in  the 
retina,  inHead  of  that  flimulus  which  excites  it 
into  ^mal  motion^ 

2.  On  looking  long  on  an  area  of  fcarlet  filk  of 
about  an  inch  in  diameter  laid  on  white  paper,  as  ia 
Plate  I.  the  fcarlet  colour  becomes  fainter,  till  at 
length  it  eptirely  vanifhes,  though  the  eye  is  kept 
uniformly  and  ileadily  upon  it.  Now  if  the  change 
or  motion  of  the  retina  was  a  mechanical  impref- 
lion,  or  a  chemical  tinge  of  coloured  light,  the 
perception  would  every  minute  become  ftronger 
^nd  flronger,— whereas  in  this  experiment  it  be- 
comes every  inftant  weaker  and  weaker.  The  fame 
circuniftance  obtains  in  the  contiuued  application 
of  found,  or  of  fapid  bodies,  or  of  odorous  ones,  or 
of  tangible  ones,  to  their  adapted  organs  of  fenfe. 

Thus  when  a  circular  coin,  as  a  IhiUing,  is 
prefled  on  the  palm  of  the  hand,  the  fenfe  of 
touch  is  mechanically  compreffed ;  but  it  i^  the 
llimulus  of  this  preflure  that  excites  the  organ  of 
touch  ifito  gnimal  a<5lioii,  which  conftitutes  the 
perception  of  hardnefs  and  of  figure  2  for  in  feme 
minutes  the  perception  ceafes,  tliough  the  mecha^ 
nical  prcfl\irp  of  the  object  remaiusi. 

3.  M^ko 
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3.  Make  with  ink  on  white  paper  a  very  black 
fpot  alx>at  half  an.  inch  in  diameter,  with  a  tail 
about  an  inch  in  length,  {o  as  to  refemble  a  tad- 
pole, as  in  Plate  II. ;  look  fteadfaftly  for  a  minute 
on  the  centre  of  this  fpot,  and,  on  moving  the  eye  t 
little,  the  figure  of  the  tadpole  will  be  feen  on  the 
white  part  of  the  paper;  which  figure  of  the  tadpole 
will  appear  more  luminous  than  the  other  part 
of  the  white  paper ;  which  can  only  be  explained  by 
fuppofing  ttat  part  of  the  retina,  on  which  the 
tadpole  was  delineated,  to  have  become  more 
fenfible  to  light  than  the  other  parts  of  it,  which 
were  expofedto  the  white  paper;  and  not  from 
any  idea  of  mechanical  ^impreffion  of  chemical 
^combination  of  light  with  the  retina. 

4.  When  any  one  turns  round  rapidly,  till  he 
becomes  dizzy,  and  falls  upon  the  ground^  the 
tpedrsL  of  the  ambient  objcdts  continue  to  prefent 
thcmfelves  in  rotation,  and  he  feems  to  behold  thtf 
objects  ftill  in  motion.  Now  if  thefe  fpecftra  were 
impreffions  on  a  pafiive  organ,  they  either  muft 
continue  as  they  wefe  received  laft,  or  not  con- 
tinue at  a)L 

j5.  Place  a  pece  of  red  iilk  about  an  inch  in 
diameter  on  ^  fheet  of  white  paper  in  a  ftrong 
light,  as  in  Plate  I. ;  look  fteadily  upon  it  from 
the  diibmce  of  about  half  a  yard  for  a  minute; 
then  clofing  your  eye-lids,  cover  them  with  your 
hands  and  handkerchief,  and  a  green  fpe<ftrum 
will  be  feen  in  your  eyes  refembling  in  form  the 
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piece  of  red  lilk.  After  fome  fcconds  of  time  the 
fpeclrum  will  difappcar,  and  in  a  few  mofQ  fccondf 
\yill  reappear;  and  thus  alternately  three  or  four 
times,  if  the  experiment  be  well  made,  till  at 
length  it  vaniflies  entirely. 

6.  Place  on  a  Iheet  of  white  paper  a  circular 
piece  of  blue  lilk,  about  four  inches  in  diameter, 
in  the  funOiine;  cpver  the  centre  of  this  with  acir-r 
cular  piece  of  yellow  filk,  about  three  inches  in 
diameter;  ^nd  the  centre  of  the  yeUow  lilk  with  a 
cii'cle  of  pink  lilk,  about  two  inches  in  diameter; 
mud  the  centre  of  the  pink  filk  with  a  circle  of 
green  filk,  about  one  inch  in  diameter ;  and  the 
centre  of  this  with  a  circle  of  indigo,  about  half 
an  inch  in  diameter ;  make  a  fmaU  fpeck  with 
ink  in  the  very  centre  of  the  whole,  as  in  Plate 
Illf  look  fteadily  for  a  minute  on  this  central 
fpot,  and  then  doling  your  eyes,  and  applying 
yoyr  hand  ?it  about  an  inch  dillance  before 
them,  fo  as  to  prevent  too  much  or  too  litde  light 
from  paffing  through  the  eye-lids,  and  you  will 
{oc  the  moft  beautiful  circles  of  colours  that  ima-  • 
gination  can  conceive ;  which  are  moft  refembled 
by  the  colours  opcafipned  by  pouring  a  drop  or 
two  of  oil  pn  a  ftill  h^Q  in  a.  bright  day.  But 
thefe  circular  irifes  of  colours  are  not  only  diiFer- 
cnt  from' the  colours  of  the  filks  above  mentioned, 
but  arp  at  the  fame  tinie  perpetually  changing  as 
lf)ng  as  they  e»ift. 
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From  all  thefe  experiments  it  appears,  that  thefe 
fpeftra  in  the  eye  are  not  owing  to  the  mechanical 
impulfe  of  light  imprefled  on  the  retiila ;  nor  to 
its  chemical  combination  with  that  organ  ;  nor  to 
the  abforption  and  emiffion  of  light,  as  is  fuppofed, 
perhaps  erroneoufly,  to  take  place  in  calcined 
Jfhells  and  other  phofphorefcent  bodies,  after  hav- 
ing been  expofed  to  the  light ;  for  in  all  thefe  cafes 
the  ipedtra  in  the  eye  ihoiUd  either  remain  of  the 
fame,  colour,  or  gradually  decay,  when  the  objeft 
is  withdrawn ;  and  neither  their  evanefcence  during 
the  prefence  of  the  objedl,  as  in,  the  fecond  expe- 
riment, nor  their  change!  from  dark  to  luminous, 
as  in  the  third  experiment,  nor  their  rotation,  as 
in  the  fourth  experiment,  nor  the  alternate  pre- 
fence and  evanefcence  of  them,  as  in  the  fifth  ex- 
periment, nor  the  perpetual  change  of  colours  of 
them,  as  in  the  laft  experiment,  could  exift*. 

IV.  The  fubfequcut  articles  Ihew,   that  thefe  . 
^mal  motions  or  configurations  of  our  organs  of 
ienfe  conftitute  our  ideas. 

1.  If  any  one  in  the  dark  prefles  the  ball  of  his 
eye,  by  applying  his  finger  to  the  external  comer 
of  it,  a  luminous  appearance  is  obferved ;  and  by 
a  fmart  ftroke  on  the  eye  great  flalhes  of  fire  are 
perceivedf  (Newton's  Optics.)  So  when  the  ar^ 
teries,  that  are  near  the  auditory  nerve,  make 
fironger  pulfations  than  ufual,  as  in  fome  fevers, 
^n  undulating  found  is  excited  in  the  ears.  Hence 
ii  Is  not  tlje  prefence  of  the  light  and  found,  but  the 
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motions  of  the^organ^  that  are  immediately  iiecer« 
iary  td  conftitute  the  perception  or  idea  of  light 
and  ibund. 

2.  During  the  time  of  fleep,  or  in  delirium,  the 
ideas  of  imagination  are  miftaken  for  the  perccp* 
tions  of  external  objects;  whence  it  appears,  that 
thefe  ideas  of  imagination  are  no  other  than  a  rei« 
teration  of  thofe  .motions  of  the^organs  of  fenfe^ 
which  were  originally  excited  by  tiie  ftimtdas  of 
external  objects :  and  in  our  waking  hours  the 
£mp]e  ideas,  that  we  call  up  by  recolic6tion  or  by 
imagination,  as  the  colour  of  red,  or  the  fmell  of 
a  rofe,  ar^  exa6l  refemblanc^s  of  the  fame  fimple 
ideas  frcnn  perception;  and  ih  confequence  mud 
be  a  repetition  of  thofe  very  motions. 

3.  The  di&greeabld  fenfation  called  the  tooth* 
edge  is  originally  excited  ly  the  painful  jarfii^  of 
the  teeth  in  biting  the  edge  of  the  glafs,  or  porcdain 
cup,  in  which  our  food  was  given  us  in  our  in- 
fimcy,  as  is  further  explained  in  the  Seiftion  XVI, 
10,  on  Inftinift. — ^This  difagreeable  fenfation  is  af- 
terwards excited  not  only  by  a  repetition  of  the 
found,  that  was  then  produced,  but  by  imagina- 
tion alone,  as  I  4iave  myfclf  fixxjuently  experi- 
enced ;  in  this  cafe  the  idea  of  biting  a  china  cup, 
when  I  imagine  it  very  diftin6Hy,  or  when  I  fee 
another  pcrfon  bite  a  cup  or  glafs,  cxcitea  an  ac- 
tual pain  in  the  nerves  of  roy  teeth.  So  tliat  this 
idea  and  pain  feem  to  be  nothing  more  than  the 

reiterated 
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reiterated  motions  of  thofe  nerves,  that  were  for* 
nicrly  fo  difagreeably  affecfted. 
-  Other  ideas  that  are  excited  by  imagination  or 
recolleAion  in  many  infiances  produce  fimilar 
efie6b  on  the  conftituticm,  ,as  our  perceptions  had 
formerly  produced,  and  are  therefore  undoubtedly 
a  repetition  of  the  fame  motions.  A  ftory  which 
th.e  celebrated  Baron  Van  Swietcn  relates  of  him* 
felf  is  to  this  purpofe.  He  was  prefent  when  the 
putrid  carcafe  of  a  dead  dog  exploded  with  prodi- 
gious fteneh;  and  fome  years  afterwards,  acciden- 
tally riding  along  the  fame  road,  he  was  thrown 
into  the  fame  licknefs  and  vomiting  by  the  idea 
of  the  fiench,  as  he  had  before  experienced  from 
the  perception  of  it. 

4.  Where  the  organ  of  fenfe  is  totally  deftroyed, 
Ae  ideas  which  where  received  by  that  organ  feem 
to  perifh  along  with  it,  as  well  as  the  power  of 
perception.  Of  this  a  "fatisfatflory  inftance  has 
£dlen  tmder  my  obfervation.  A  gentleman  about 
fixty  years  of  age  had  been  totally  deaf  for  near 
thirty  years :  he  appeared  to  be  a  man  of  good 
underftandingy  and  amufed  himfelf  with  reading, 
and  by  converfing  either  by  the  ufe  of  the  pen,  or 
by  figns  made  with  his  fingers,  to  reprefent  letters. 
J  obferved  that  he  had  fo  far  forgot  the  pronuncia- 
tion of  the  language,  that  when  he  attempted  to 
fpeak^  none  of  his  words  had  diftinA  articulation, 
though  his  relations  could  fometimes  under.ftan4- 
bis  meaning.    But,  which  is  much  tq  the  point; 

be 
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he  aflured  me,  that  in  his  dreams  he  always  iraa- 
*  gined  that  people  converfed  with  him  by  figns  or 
writing,  and  never  that  he  heard  any  one  fpeak  ta 
him.  From  hence  it  appears,  that  with  the  per-: 
ceptions  of  founds  he  has  alfo  loft  the  ideas  of 
them ;  though  the  orgajis  of  fpeech  flill  retaia 
fomewhat  of  their  ufual  habits  of  articulation. 

This  obfervation  n>ay  throw  fome  light  on  the 
medical  treatment  of  d^af  people ;  as  it  may  be 
Ipamt  firom  their  dreams  whether  the  auditory 
nerve  be  paralytic,  or  their  deafnefs  be  owing  tQ 
fome  defe<3:  of  the  external  organ. 

It  rarely  happens  that  the  immediate  organ  of 
vifion  is  perfectly  deftroyed.  The  moft  frequent 
caufes  of  blindnefs  are  occafioned  bydefe<fts  of  tho 
external  organ,  as  in  cataradls  and  obfufcations  df 
the  cornea.  .  But  I  have  had  the  opportunity  of 
converfing  with  two  men,  who  had  been  fome  years 
blind ;  one  of  them  had  a  complete  gutta  ferena, 
and  the  other  had  loft  the  whole  fubftance  of  hia 
eyes.  They  both  told  me  that  they  did  notre^ 
member  lo  have  ever  dreamt  of  vilible  objedls, 
lince  the  total  lofs  of  their  fight. 

V.  Another  method  of  difcpvering  that  our 
ideas  are  animal  motions  of  the  organs  of  fenfe,  is 
from  confidering  the  great  analogy  they  bear  to 
the  motions  of  the  larger  mufcles  of  .the  bpdy. 
In  the  following  articles  it  will  appear  that  they 
are  originally  excited  into  action  by  the  irritation 
of  external  objedls  like  our  mufcles  j  are  aflbciatcd 

together 
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together  like  our  mufQular  motions;  ad  in  fimilar 
time  with  them ;  are  fatigued  by  continued  exer- 
tion like  them ;  and  that  the  organs  of  fenfe  are 
fubje<ft  to  inflammation,  numbnefs,  palfy,  con- 
vulfion,  and  the  defedls  of  old  age,  in  the  fame 
manner  as  the  mufcular  fibres. 

1.  All  our  perceptions  or  ideas  of  external  ob- 
jects are  univerfally  allowed  to  have  been  origin- 
ally excited  by  the  ftimulus  of  thofe  external  ob- 
je£h ;  and  it  will  be  Ihewn  in  a  fucceeding  fecftion, 
that  it  is  probable  that  all  our  mufcular  motions,  as 
well  thofe  that  are  become  voluntary  as  thofe  of 
the  heart  and  glandular  fyftem,  were  originally  in 
like  manner  excited  by  the  flimulus  of  fomething 
external  to  the  organ  of  motion. 

a.  Our  ideas  arc  alfo  aflbciated  together  after 
their  production  precifely  in  the  fame  manner  as 
our  mufcular  motions;  which  will  likewife  be 
fully  cxplahied  in  the  fucceeding  fe6lion, 

3.  The  time  taken  up  in  performing  an  idea  is 
likewife  much  the  fame  as  that-  taken  up  in  per- 
forming a  mufcular  motion.  A  mufician  can 
prefs  the  keys  of  an  harpfichord  with  his  fingers  in 
the  order  of  a  tune  he  has  been  accuftomed  to  play, 
in  as  little  time  as  he  can  run  over  thofe  notes  in 
his  mind.  So  we  many  times  in  an  hour  cover  our 
eye-balls  with  our  eye-lids  without  perceiving  that 
we  are  in  the  dark ;  hence  the  perception  or  idea 
of  light  is  not  changed  for  that  of  darknefs  in  fo 
fmall  a  time  as  the  twinkling  of  an  eye;  fo  that  in 

this 
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this  cafe^  the  itmfcular  motion  ol  the  eye-lid  is 
performed  quicker  than  the  perception  of  light 
can  be  changed  for  that  of  darknefs,— So  if  a  firc- 
ftick  be  whirled  round  in  the  dark,  a  luminouf 
circle  appears  to  the  obferver;  if  it  be  whirled 
fomewhat  flower,  this  circle  becomes  interrupted 
in  one  part;  and  tlien  the  time  taken  up  in  fucH 
a  revolution  of  the  flick  is  the  fame  that  the  ob- 
ferver xifes  in  changing  his  ideas :  thus  flie  ^ixK* 
xw»  iyx*f  of  Homer,  the  long  fliadow  of  the  flying 
javelin,  is  el^antly  defigned  to  give  us  an  idet  of 
its  velocity^  and  not  of  its  length. 

4.  The  fatigue  that  follows  a  continued  atten- 
tion of  the  mind  to  one  objecH:  is  relieved  by 
changing  the  fubjeil:  of  our  thoughts ;  as  the  con- 
tinued movement  of  one  limb  is  relieved  by  mov- 
ing another  in  its  flead.  Whereas  a  due  exercife 
of  the  faculties  of  the  mind  flrengthens  and  im- 
proves thofe  faculties,  wliether  of  imagination  or 
recolleiftion  ;  as  tlie  exercife  of  our  limbs  in  danc- 
ing or  fencing  increafes  the  fircngth  and  agility  of 
the  mufcles  thus  employed. 

5.  If  the  mufcles  of  any  limb  are  inflamed, 
they  do  not  move  without  pain;  fo  when  the 
retina  is  inflamed,  its  motions  alfo  are  paiafuL 
Hence  light  is  as  intolerable  in  this  kind  of  oph- 
thalmia, as  preflurc  is  to  the  finger  in  the  parony- 
chia. In  tliis  difeafc  the  patients  frequently  dream 
of  having  their  eyes  painfully  dazzled ;  hence  the 
idea  of  firong  light  is  painful  as  well  as  tlie  rea- 
lity. 
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Kty.  The  firft  of  thefe  fa6ls  evinces  that  our  per- 
captions  are  motions  of  the  organs  of  fenfe ;  and 
the  latter,  that  our  imaginations  are  alfo  motions 
of  the  fame  organs. 

6s  Th6  organs  of  lenfe,  like  the  moving  muf- 
dcs,  are  liable  to  become  benumbed,  or  lefs  fen-*^ 
fible^  from  compreffion.  Thus,  if  any  perfon  014 
4  light  day  looks  on  a  white  wall,  he  naay  per- 
ceive the  ramifications  of  the  optic  artery,  nt 
every  ptjiktion  of  it>  reprefented  by  darker  bran- 
ches oa  the  white  wall;  which  is  evidently  owing 
to  its  compreffing  the  retina  during  the  duiftoJe 
of  the  artery.    Sauvages  Nofolog. 

7.  The  organs  of  fenfe  and  the  moving  mitfcks 
are  alike  liaUe  to  be  affecftcd  with  palfy,  as  in  the 
gutta  ferena,  and  in  fome  cafes  of  deafhefs;  and 
one  fide  of  the  face  has  fometimes  loft  its  power 
ef  feoiation,  but  retained  its  power  of  motion ; 
other  parts  of  the  body  have  loft  their  motions, 
but  retained  their  fenfation,  as  in  the  commoa 
hemiplegia;  and  in  other  inftances  both  thefe 
powers  have  perilhed  together. 

8.  In  fome  convulfive  difeafes  a  delirium  or 
ipgmity  fupervencs,  and  the  convulfions  ceafc; 
and  converfely  the.  convulfions  Ihalt  fupervene, 
and  the  delirium  ceafe.  Of  this  I  have  been  a 
vritneis  many  times  in  a  day  in  the  paroxyfms  of 
vit)lent  epilepfies;  which  evinces  that  one  kind  c^ 
deliriuoi  is  a  convuHlon  of  the  organs  of  fenfe,  and 

that 
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that  our  ideas  are  tlie  motions  of  thefe  organs :  the 
fubfequ(!nt  cafes  will  illuftrate  this  obfcrvation. 

Mifs  G ,  a  fair  young  lady,  with  light  ey^ 

and  hair,  was  feized  with  mod  violent  cotivulfions 
of  her  limbs,  with  outrageous  hiccough,  and  moft 
Tehement  efforts  to  vomit :  after  near  an  hour  was 
^lapfed  this  tragedy  ce;afed,  and  a  calm  talkative 
delirium  fupervened  for  aboilt  another  hour ;  and 
thefe  relieved  each  other  at  intervals  during  the 
greateft  part  of  three  or  four  days.  After  having 
carefully  conlidered  this  difeafe,  I  thought  the 
convullions  of  her  ideas  lefs  dangerous  than  thofe 
of  her  mufcles ;  and  having  in  vain  attempted  to 
make  any  opiate  continue  in  her  ftomach,  an 
ounce  of  laudanum  was  rubbed  along  the  fpine  of 
her  back,  and  a  dram  of  it  was  ufed  as  an  enema ; 
by  this  medicine  a  kind  of  drunken  delirium  was 
continued  many  hours ;  and  when  it  ceafed  the 
convullions  did  not  return  ;  and  the  lady  continued 
well  many  years,  except  fome  /lighter  relapfes, 
which  were  relieved  in  the  fame  manner. 

Mifs  H ,  an  accomplifhed  young  lady,  with 

light  eyes  and  hair,  was-  feized  with  convulfions 
of  her  limbs,  with  hiccough,  and  efforts  to  vomit, 
more  violent  than  words  can  exprefs ;  thefe  con- 
tinued near  an  hour,  and  were  fucceeded  with  a 
cataleptic  fpafm  of  one  arm,  with  the  hand  applied 
to  her  head ;  and  after  about  twenty  minutes  thefe 
fpafnis  ceafed,  and  a  talkative  reverie  fupervened  * 
for  near  an  other  hour,  from  which  no  violence, 

which 
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which'  it  was  proper  to  ufe,  could  awaken  her* 
Thefe  periods  of  conrulfions,  firft  of  the  mufcles, 
and  then  of  the  ideas^  returned  twice  a  day  for 
leveral  weeks ;  apd  were  at  lengt:h  removed'  by 
great  dofes  of  opium,  after  a  great  variety  of  other 
medicines  and  applications  had  been  in  vain  ex- 
perienced. This  lady  was  fubje6l  to  frequent  re- 
Upfes,  once[  or  twice  a  year  for  many  years,  and 
was  as  frequently  relieved  by  the  fame  method. 

Mifs  W ,  an  elegant  young  lady,  with  black 

eyes  and  hair,  had  fometlmes  a  violent  pain  of  her 
fide,  at  other  times  a  moft  painful  ftrangury^ 
which  were  every  day  fucceeded  by  delirium ; 
which  gave  a  temporary  relief  to  the  painful 
fpafms.  After  the  vain  exhibition  of  vaiiety  of 
medicines  and  applications  by  different  phyficians, 
for  more  than  a  twelvemonth,  fhe  was  directed  to 
take  fome  dofes  of  opium,  which  were  gradually 
increafed,  by  which  a  drunken  delirium  was  kept 
up  for  a  day  or  two,  and  the  pains  prevented  frgm 
returning.  A  fielh  diet,  with  a  little  wine  or  beer, 
inftead  of  the  low  regimen  fhe  had  previoufly 
ufed,  in  a  few  week^  completely  eftablifhed  her 
health;  which,  except  a  few  relapfcs,  has  con- 
tinued for  many  years. 

9.  Laflly,  as  w:e  advance  in  life  all  the  parts  of 
the  body  become  more  rigid,  are  rendered  Icls 
lufceptible  of  new  habits  of  ipotion,  though  they 
retain  thofc  that  were  before  cftabliflicd.  This  is 
fcnfibly  obferved  by  thofe  who  apply  thcmfelvcs 
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late  in  li&  to  mufic^  fencing,  or  any  of  the  me« 
cfaanic  arts.  In  the  fame  manner  many  elderly 
people  retain  the  ideas  they  had  learned  early  in 
lifei  but  find  great  difficulty  in  acquiring  new 
trains  of  memory;  infomuch  that  in  extreme  old 
age  we  frequently  fee  a  forgetfulnefs  of  the  bufinef* 
of  yefteiday,  and  at  the  lame  time  a  circumftantial 
remembrance  of  the  amufements  of  their  youth ; 
till  at  length  the  ideas  of  recollection  and  aAiFity 
of  the  body  gradually  ce^fe  together, — ^fuch  is  the 
condition  of  humanity! — and  nothing  remains 
but  the  vital  motions  and  fenfations. 

VI.  1.  In  oppolition  to  this  do6trine  of  the  pro- 
duAioii  of  our  icfeas,  it  may  be  alkcd,  if  fome  of 
our  ideas,  like  other  animal  motions,  arevoluntary^ 
why  can  we  not  invent  new  ones,  that  have  not 
been  received  by  perception  ?  The  anfwer  will  be 
better  underftood  after  having  perufed  the  fuc- 
ceeding  fedlion,  where  it  will  be  explained,  that 
the  mufcular  motions  likewife  are  originally  ex- 
cited by  the  ftimulus  of  bodies  external  to  the 
moving  organ;  and  that  the  will  has  only  the 
power  erf  repeating  the  motions  thus  excited. 

2.  Another  objedlor  may  afk,  Can  the  motion 
of  an  organ  of  fenfe  rcfemble  an  odour  or  a  colour  J 
To  which  I  can  only  anfwer,  that  it  has  not  been 
demonftratcd  that  any  of  our  ideas  refemble  the 
obje6ls  that  excite  them;  it  has  generally  been 
believed  that  they  do  not ;  but  this  Ihall  be  dif- 
cuffed  at  large  in  Sedl.  XIV. 

g.  There 
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3.  There  is  another  objedtion  that  at  firfl  view- 
would  feem  lefs  eafy  to  furmount.  After  the 
amputation  of  a  foot  or  a  finger,  it  has  frequently 

-happened,  that  an  injury  being  offered  to  the 
fturap  of  the  amputated  limb,  whether  from  cold 
air,  too  great  prefTure,  or  other  accidents,  the 
patient  has  complained  of  a  fenfation  of  pain  in 
the  foot  or  finger,  that  was  cut  off.  Does  not 
this  evince  that  all  our  ideas  are  excited  in  the 
brain,  and  not  in  the  organs  of  fenfe  ?  This  ob- 
jection is  anfwered,  by  obferving  that  our  ideas 
of  the  fhape,  place,  artd  folidily  of  pur  limbs,  arc 
acquired  by  our  organs  of  touch  and  of  fight, 
which  are  fituated  in  our  fingers  and  eyes,  and 
not  by  anyfenfations  in  the  limb  itfelf. 

In  this  cafe  the  pain  or  fenfation^  which  for- 
merly has  arifen  in  the  foot  or  toes,  and  been 
propagated  along  the  nerves  to  the  central  part  of 
the  fenforium,  was  at  the  fame  time  accompanied 
with  a  vifiblc  idea  of  the  fhape  and  place,  and 
with  a  tangible  idea  of  the  folidity  of  the  affected 
limb:  now  when  thefe  nerves  are  afterwards 
affedled  by  any  injury  done  to  the  remaining 
ftump  with  a  fimilar  degree  or  kind  of  pain,  the 
ideas  of  the  fhape,  place,  or  folidity  of  the  lofl 
limb,  return  by  affoeiation  ;  as  thefe  ideas  belong 
to  the  organs  of  fight  and  touchy  on  which  they 
were  firfl  excited. 

4.  If  you  wonder  wha,t  organs  of  fenfe  can  be 
excited  into  motion,  when  you  call  up  the  ideas 
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of  wifdoin  or  benevolence,  which  Mr.  Locke  has 
termed  abftradled  ideas ;  I  alk  you  by  what  organ* 
of  fenfe  you  firft  became  acquainted  with  thefc 
ide^  ?  And  the  anfwer  will  be  reciprocal ;  for  it 
is  certain  that  all  our  ideas  were  originally  ac- 
quired by  our  organs  of  fenfe;  for  whatever  ex- 
cites our  perception  muft  be  external  to  the  organ 
that  perceives  it,  and  we  have  no  other  inlets  to 
knowledge  but  by  our  perceptions:  as  will  be 
further  explained  in  Seftion  XIV.  and  XV.  on 
the  Produdlions  and  Claffes  of  Ideas* 

VII.  If  our  recolle<5lion  or  imagination  be  not 
a  repetition  of  animal  movements,  I  alk,  in  my 
turn.  What  is  it  ?  You  tell  me  it  conlifts  of  ima- 
ges or  pidures  of  things.  Where  is  this  exten- 
five  canvas  himg  up  ?  or  where  are  the  numerous 
Fieceptacles  in  which  thofe  are  depofited  ?  or  to 
what  elfe  in  the  animal  fyftem  have  they  any  li- 
militude  ? 

That  pleafing  pidlure  of  objedls,  reprefented  in 
miniature  on  the  retina  of  the  eye,  feems  to  have 
given  rife  to  this  illufive  oratcwry  I  It  was  forgot 
that  this  reprefcntation  belongs  rather  to  the  laws 
of  light,  than  to  thofe  of  life ;  and  may  with 
equal  elegance  be  feen  in  the  camera  obfcura  as 
•  in  the  eye;  and  that  the  pidlui'c  vanilhesfor  ever, 
when  the  obje6l  is  withdrawn. 
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SECT.      IV. 

LAWS    OP    ANIMAL    CAUSATION. 

I.  The  fibres,  which  conftitute  the  mufcles 
and  organs  of  fenfe,  poflefs  a  power  of  contrac- 
tion. The  circamftances  attending  the  exertion 
of  this  power  of  contraction  conftitute  tht 
laws  of  animal  motion,  as  the  circumftances  at- 
tending the  exertion  of  the  power  of  attrac- 
tion conftitute  the  laws  of  motion  of  inanimate 
matter. 

II.  The  fpirit  of  animation  is  the  immediate 
caufe  of  the  contraction  of  animal  fibres,  it  re- 
fides  in  the  brain  and  nerves,  and  is  liable  to 
general  or  partial  diminution  or  accumulation. 

III.  The  ftimulus  of  bodies  external  to  the 
moving  organ  is  the  remote  caufe  of  the  priginal 
contradlions  of  animal  fibres. 

IV.  A  certain  quantity  of  flimulus  produces  ir- 
ritation, which  is  an  exertion  of  the  fpirit  of  ani- 
mation exciting  the  fibres  into  contraction. 

V^  A  certain  quantity  of  eontradion  of  animal 
fibres,  if  it  be  perceived  at  all,  produces  plcafure; 
a  greater  or  lefs  quantity  of  contracSlion,  if  it  be 
perceived  at  all,  produces  pain ;  thcfc  conftitute 
fenfation. 
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VI.  A  certain  quantity  of  fenfation  produces 
defire  or  averfion ;  thefe  conftilute  volition. 

VIL  All  animal  motions  which  have  occurred 
at  the  fame  time,  or  in  immediate  fucccflion,  be- 
come fo  connected,  that  when  one  of  them  is 
reproduced,  the  other  has  a  tendency  to  accom- 
p^y  or  fucceed  it.  When  fibrous  contractions 
fucceed  or  accompany  other  fibrous  contra(9:ions, 
the  connexion  is  termed  aflTociation;  when  fi- 
brous contradlions  fucceed  fenforial  niotions,  the 
connexion  is  termed  caufation ;  when  fibrous  and 
fenforial  motions  reciprocally  introduce  each 
other,  it  is  termed  catenation  of  animal  motions. 
All  thefe  connexions  are  faid  to  be  produced  by 
habit,  that  is,  by  frequent  repetition,  Thefe  Uwsi 
of  animal  caufation  will  be  evinced  by  numerous 
fa(5ls,  which  occur  in  our  daily  exertions;  and 
will  afterwards  be  employed  to  explain  the  more 
recondite  phaenomena  of  the  production,  gro^tl^ 
difeafes,  and  decay  of  thp  animal  fyftem. 
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SECT.    V. 

OP  THE  I^OUR  FACULTIES  OR  MOTIONS  OP  THB 
SENSORIUM. 

J.   Fourjtnfor'ml  pmftrS'     3.  hritationj  fenfatlonf^  vo/!iim, 
{tfficiatim  defined.     %,  Senforial  motions  dyUnpaJhid/fom 

fibrous  motions.       ^ 

1.  The  fpirit  of  animation  has  four  diiffcrcnt 
modes  of  a6lion,  or  in  other  words  the  anixna^ 
fenforium  poflefles  four  different  faculties,  whidi 
are  occafionally  exerted,  and  caufe  all  the  con- 
tra<3ions  of  the  fibrous  parts  of  the  body.  Thefe 
are  the  faculty  of  cauling  fibrous  contraftions  in  ' 
confequence  of  the  irritations  excited  by  external 
bodies,  in  confequence  of  the  fenfations  of  plea- 
fore  or  pain,  in  confequence  of  volition,  and  in 
confequence  of  the  aflTociations  of  fibrous  con- 
tra<?^ions  with  other  fibrous  contradions,  which 
precede  or  accompany  tlicm. 

Thefe  four  faculties  of  the  fenforium  during 
their  inaAive  fVatc  are  termed  irritabilit}',  fenfibi- 
Jit)^,  voluntarity,  and  afTociabilit)- ;  in  their  adlive 
flate  they  are  fermcd  as  above,  irritation,  fenfa- 
tion,  volition,  aflbciation, 

2.  Irritation  is  an  exertion  or  change  of 
ibme  e^ftrcme  part  of  the  fenforium  reliding  in 
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the  mufcles  or  organs  of  fenfe,  in  confequencc  of 
the  appulfes  of  external  bodies. 

Sensation  is  an  exertion  or  change  of  the 
central  parts  of  the^  fenforium,  or  of  the  whole  of 
it,  beginning  at  fomc  of  thofe  extreme  parts  of  it, 
^hich  relide  in  the  mufcles  or  oi^ans  of  fcnfc. 

Volition  is  an  exertion  or  change  of  the  cen- 
tral parts  of  the  fenforium,  or  of  the  whole  of  it, 
ierminaiing  in  fome  of  thofe  extreme  parts  of  it, 
which  refide  in  the  mufcles  or  organs  of  fenfe," 

Association  is  an  exertion  or  change  of  fome 
extreme  part  pf  the  fenforium  refiding  in  the 
paufcles  or  organs  pf  fenfe,  \n  conftquenoe  of 
fome  antecedent  or  attendant  fibrpus  contrac? 
tipns. 

3.  Thefe  four  faculties  of  the  animal  fenforium 
may  at  the  time  of  their  exertions  be  termed  mo- 
tions without  impropriety  qf  language ;  for  wc 
cannot  pafs  from  a  ftate  of  infenfibility  or  inaction 
to  a  ftate  of  fenfibility  or  of  exertion  without 
fome  chapge  of  the  fenforium,  and  every  change 
^eludes  motion.  We  Ihall  therefore  fometimes 
term  the  above  defcribed  faculties  fen/orial motions 
to  diflinguifh  them  frorp  jihrqm  motions ;  which 
latter  expreffion  includes  the  motion^  of  the  mufr 
cles  and  organs  pf  fenfe. 

The  active  motions  of  the  fibres,  whether  thofe 
of  the  mufcles  or  organs  of  fenfe,  are  probably 
fimplc  conti actions;  the  fibres  being  again  elon- 
gated by  antagpi^ift  mufcles,  by  pirculating  fluids^ 

or 
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or  fometimes  by  elaftic  ligaments,  as  in  the  necks 
of  quadrupeds.  TJie  lenforial  motions,  which 
conftitute  the  fenfations  of  pleafure  or  pain,  an4 
which  conftitute  volition,  and  which  caufe  th^ 
fibrous  contra6lions  in  confequence  of  irritation 
or  ot  affociation,  are  not  here  fuppofed  to  be 
fluctuations  or  reflu^ations  of  the  fpirit  of  znU 
malion;  nor  are  they  fuppofed  to  be  vibrations 
pr  leyibr^tions,  nor  condenfations  or  equihbiar 
ti,ons  of  it  i  but  to  be  pj^aiiges  or  mptions  of  it 
peculiar  to  life, 
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SECT.  vr. 

OF  THE  POUE  C|«ASS5^0P  FIBROUS  H0TI09S* 

I.  Oripn  of  Jitrous  contra^cns.  II.  Dlftributlon  tf  them 
int9f9ttr'ela(JeSf  irriiaiive  m^tions^  fmjkivt  moiiom^  vohm^ 
tary  motions^  and  qffoclate  motions^  dejintd, 

I.  All  the  fibrous  oontratflions  of  animal 
bodies  originate  from  the  fcnforium,  and  refolve 
therafelves  into  four  daffes,  correfpondent  with 
the  four  powers  or  motions  of  the  fenforium 
above  defcribed,  and  from  which  they  have  their 
caufation. 

1.  Thefe  fibrous  contraAions  were  originally 
caufed  by  the  irritations  excited  by  objeifts,  which 
are  external  to  the  moving  organ.  As  the  pujfk- 
tions  of  the  heart  are  owing  to  the  irritati)ns 
excited  by  the  ftimulus  of  the  blood ;  and  the 
ideas  of  perception  are  owing  to  the  irritations 
excited  by  external  bodies. 

2.  But  as  painful  or  pleafurable  fenfations  fre- 
quently accompanied  thofe  irritations,  by  habit 
thefe  fibrous  contra6lions  became  caufeable  by 
the  fenfations,  and  the  irritations  ceafed  to  be  ne- 
cclTary  to  their  produ<5lion,    As  the  fecretion  of 

tears 
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tears  in  grief  is  caiifed  by  the  fenfiition  of  pain  1 
and  the  idcfls  pf  imagination,  as  in  dreams  or  dc* 
lirium,  are  excited  by  the  pleafure  or  pain,  with 
which  they  were  formerly  accompanied. 

3.  But  as  the  efforts  of  the  will  frequently  ac- 
companied  thefe  painful  or  pleafurabk  fenfations, 
by  haijit  the  fibrous  contradlions  became  caufablc 
by  volition ;  and  both  the  irritation^  and  fenfa* 
tions  ceafed  to  be  neceffary  to  their  produ<5lion. 
As  the  deliberate  locomotions  .of  the  body,  and 
the  ideas  of  repolledlion,  as  when  we  wiU  to  re- 
peat the  alphabet  backwards. 

4.  But  as  many  of  thefe  fi^brous  contradion3 
frequently  accompanied  other  fibrous  contrac- 
tions, by  habit  they  became  caufable  by  their  af- 
fociations  with  them ;  and  the  irritations,  fenlkr 
tions,  and  volition,  ceafed  to  be  neceffary  to  their 
produdlion.  As  the  actions  of  the  mufeles  oftlie 
lower  limbs  in  fencing  are  affociated  with  thofe  of 
the  arms;  and  the  ideas  of  fuggellion  are  affo- 
ciated with  other  ideas,  which  precede  or  ac- 
company them ;  as  in  repeating  carelefsly  the  al- 
phabet in  its  ufual  order  after  having  began  it. 

lU  We  fhall  give  the  following  names  to  thefe 
four  claffes  of  fibrous  motions,  and  fubjoin  their 
definitions. 

1.  Irritative  motions.  That  exertion  or  change  ^ 
of  the  fenforium,  which  is  caufed  by  the  appulfea 
of  external  bodies,  either  fimply  fubfides,  or  is 
fuccceded  by  feniation,  or  it  produces  fibrous 

motionsj 
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motions;  it  is  termed  irritation,  and  irritative 
motions  arc  thofe  contractions  of  the  niiUcular 
fibres,  or  of  the  organs  of  fenfe,  that  are  imme- 
diately confequent  to  this  exertion  or  change  of 
the  fenforium^ 

a.  Senfitive  motions.  That  exertion  or  change 
of  the  fcnforium,  which  conftitutes  pleafure  or 
pain,  either  limply  fublidcs,  or  is  fucceeded  by 
vohtion,  or  it  produces  fibrous  motions;  it  is 
termed  fenfation,  and  the  fenfitive  motions  are 
thofe  contractions  of  the  mufcular  fibres,  or  of 
the  organs  of  fenfe,  that  are  immediately  confc* 
quent  to  tl^is  exertion  or  change  of  the  fenfo- 
liiim. 

3.  Voluntary  motions.  That  exertion  or  change 
of  the  fcnforium,  which  conftitutes  defire  or 
averfion,  either  fimply  fubfides,  or  is  fucceeded 
by  fibrous  motions ;  it  is  then  termed  vohtion, 
and  voluntary  motions  are  thofe  contractions  of 
the  mufcular  fibres,  or  of  the  organs  of  fenfe,  that 
are  immediately  confe,quent  to  this  exertion  or 
change  of  the  fcnforium, 

4.  AflTociajte  motions.  That  exertion  or  change 
of  the  fenforium,  which  accompanies  fibrous  mo- 
tions, either  fimply  fubfides,  or  is  fucceeded  by 
fenfation  or  volition,  or  it  produces  other  fibrous 
ipotions;  it  is  then  termed  afibciation,  and  the  af- 
fociate  motions  arc  thofe  contractions  of  the  mufcu* 
lar  fibres,  or  of  the  organs  of  fenfe,  that  aie  imme- 
diately cotifcquent  to  this  exertion  pr  change  of 
the  fcnforium. 
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SECT.     VII. 

OP     IRRITATIVE    MOTIONS. 

1,  I.  Some  mufcular  motions  are  excited  by  perpetual  irrita^ 
t'lcns.  2.  Others  more  frequently  by  fcnfations,  3.  Others 
by  volition.  Cafe  of  involuntaiy  ftretchings  in  paralytic 
limbs,  4.  Some  fenfual  motions  are  excited  by  perpetual  ir-^ 
ritations,  5.  Others  more  frequently  by  fenfation  or  volition^ 
IT.  I .  Mufcular  motions  excited  by  perpetual  irritations  OC" 
ctfionaUy  become  obedient  to  fenfation  and  to  volition.  2* 
And  the  fenfual  motions.  III.  I.  Other  mufcular  motions 
are  afjqciated  with  the  irritative  ones.  2.  And  other  ideas 
with  irritative  ones.  Of  letters^  language^  hieroglyphics^ 
Irritative  ideas  exijl  without  our  attention  to  them, 

I.  1.  Many  of  our  mufciilar  motions  are  ex- 
cited by  perpetual  irritations,  as  thofe  of  the  heart 
and  arterial  f)'ftem  by  the  circumfluent  blood. 
Many  other  of  them  are  excited  by  intermitted 
irritations,  as  thofe  of  the  llomach  and  bowels 
by  tlie  aliment  we  fwallow ;  of  the  bile-du6ts  by 
the  bile;  of  the  kidneys,  pancreas,  and  many 
other  glands,  by  the  peculiar  fluids  they  feparate 
from  the  blood ;  and  thofe  of  the  laAeal  and 
other  abforbent  veflels  by  the  chyle,  lymph,  and 
moifture  of  the  atraofphere.  Thefe  motions  are 
6  accelerated 
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accelerated  or  retarded,  as  their  correfpondent  ir- 
ritations are  increafed  or  diminifhed,  without  our 
attention  or  confcioufnefs,  in  the  fame  manner  as 
the  various  fecretions  of  fruit,  gum,  relin,  wax, 
and  honey,  are  produced  in  the  vegetable  world, 
and  as  the  juices  of  the  earth  and  the  mdifture 
of  the  atmofphere  are  abforbed  by  their  roots  and 
foliage. 

2.  Other  rtiufcular  motions,'  that  are  moft  fre- 
quently connedled  with  our  fcnfations,  as  thofe  of 
the  fphin<5ters  of  the  bladder  and  anus,  and  the 
mufculi  ere^lores  penis,  were  originally  excited 
into  motion  by  in*itation,  for  young  children 
make  water,  and  have  other  evacuations  without 
attention  to  thefe  circumftanccs ;  "  et  primi? 
etiam  ab  incunabulis  tenduntur  faepius  puerorum 
penes,  a  more  nondum  expergefafto."  So  the 
nipples  of  young  women  are  liable  to  become  tur- 
gid by  irritation,  long  before  they  are  in  a  fitu- 
ation  to  be  excited  by  the  pleafure  of  giving  milk 
to  the  lips  of  a  child. 

3.  The  contradlions  of  the  larger  mufcles  of 
our  bodies,  that  are  moft  frequently  conncdled 
with  volition,  were  originally  excited  into  a6lion 
by  internal  irritations:  as  appears  from  tlic 
llretching  or  yawning  of  all  animals  after  long 
flcep.  In  the  beginning  of  fome  fevers  this  irri- 
tation of  the  mufcles  produces  perpetual  flretch- 
ing  and  yawning ;  in  other  periods  of  fever  an 
univcrfal  reftleflhcfs  arifes  from  the  fame  caufe, 

the 
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the  patient  changing  the  attitude  of  his  body  every 
tninute.  The  repeated  ftraggks  of  the  foetus  in 
the  uteirus  muft  be  owing  to  this  internal  irrita- 
tion t  for  the  foetus,  can  have  no  other  induce- 
ment to  move  ite  limbs  but  the  t<£dium  or  irk- 
ibmenefs  of  a  continued  pofture. 

The  following  cafe  evinces,  that  the  tnoti<:«ls  of 
ftretching  the  limbs  after  a  continued  attitude  are 
not  always  owing  to  the  power  of  the  wilK  Mr. 
Dean,  a  mafon,  of  Auftry,  in  Leicefterlhire,  had 
the  fpine  of  the  third  vertebra  of  the  back  enlarg- 
ed ;  in  fon>e  weeks  his  lower  cxtrcm^ities  became 
feeble,  and  at  length  quite  paralytic:  neither  the 
pain  q(  blifters,  the  beat  of  fomentations,  nor  the 
utmoil  efforts  of  the  will  could  produce  the  leaft 
motion  in  thefe  limbs ;  yet  twice  or  thrice  a  day 
for  many  months  his  feet,  Icg^,  and  thighs,  were 
affe<fted  for  many  minutes  with  farceable  ftretth- 
ings,  attended  with  the  fenfation  of  fatigue ;  and 
he  at  length  recovered  the  ufe  of  his  limbs,  though 
the  fpine  continued  protuberant.  The  fame  cir- 
cumftance  is  frequently  feen  in  a  lefs  degree  in 
the  common  hemiplegia ;  and  when  this  happens, 
I  have  believed  repeated  and  flxong  Ihocks  of 
ele^bricity  to  have  been  of  great  advantage. 

4.  In  like  manner  the  various  organs  of  fenfe 
are  originally  excited  into  motion  by  various  ex- 
ternal ftimuli  adapted  to  this  purpofe,  which  mo- 
tions are  termed  perceptions  or  idea*;  and  many 
of  thefe  motions  during  our  waking  hours  are 
1  excited 
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excited  by  perpetual  irritation,  as  thofe  of  the 
organs  of  hearing  and  of  touch.  The  former  by 
the  conflant  low  indiftin^l  noifes  tlmt  murmur 
aroutid  us,  and  the  latter  by  the  weight  of  our 
bodies  on  the  parts  which  fupport  them ;  and  by 
the  unceafing  variations  of  the  heat,  moifture,  and 
preflure  of  the  atmofphere;  and  thefe  fenfual 
motions,  precifely  as  the  mufcular  one  above  rticft- 
tioned,  obey  their  correfpondent  irritations  with- 
out our  attention  or  confcioufnefs. 

5.  Other  clafles  of  our  ideas  are  more  frequently 
excited  by  our  fenfations  of  pleafure  or  pain,  and 
others  by  volition :  but  that  thefe  have  all  been 
originally  excited  by  ftimuli  from  external  objeds, 
and  Only  vary  in  their  combinations  or  fepara- 
tions,  has  been  fully  evinced  by  Mn  Locke:  and 
are  by  him  termed  the  ideas  of  perception  in  con- 
tradiftindlion  to  thofe,  which  he  calls  the  ideas  of 
reflection. 

IL  1.  Thefe  mufcular  motions,  that  are  excited 
by  perpetual  irritation,  are  neverthelefs  occafion- 
ally  excitable  by  the  fenfations  of  pleafure  or  pain, 
or  by  volition ;  as  appears  by  the  palpitation  of 
the  heart  from  fear,  the  increafed  fea-etion  of  fa- 
liva  at  the  fight  of  agreeable  food,  and  the  glow 
on  the  fkin  of  thofe  who  are  afhamcd.  There  is 
an  inftance  told  in  the  Philofophical  Tranfa<ftions 
of  a  man,  who  could  for  a  time  flop  the  motion 
of  his  ,heart  when  he  plcafed ;  and  Mr.  D*  has 
often  told  me,  he  could  fo  far  increafe  the  peri- 
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ftaltic  motion  of  his  bowels  by  vo1\;ultary  efforts, 
as  to  produce  an  evacuatidn  by  llbol  at  any  time 
in  half  an  hour. 

2.  In  like  manner  the  fenfual  motions,  or  ideas, 
that  are  excited  by  perpetual  irritation,  are  never- 
thelefs  occafionally  excited  by  fenfation  or  voli- 
tion; as  in  the  night,  when  we  liften  under  the 
influence  of  fear,  or  from  voluntary  attention, 
the  motions  excited  in  the  organ  of  hearing  by 
the  whifpering  of  the  air  in  our  room,  the  sulfa- 
tion of  our  own  arteries,  or  the  faint  beating  of 
a  diftant  watch,  become  obje6b  of  perception. 

III.  1.  Innmnerable  trains  or  tribes  of  other 
motions  are  aflbciated  with  thefe  mufcular  motions 
which  are  excited  by  irritation ;  asl>y  the  ftimu-* 
lus  of  the  Wood  in  the  right  chamber  of  the  heart, 
the  lungs  are  induced  to  expand  themfelves;  and 
the  peroral  and  intercoftal  mufcles,  and  the  dia- 
phragm, a<ft  at  the  fame  time  by  their  aflbcia- 
tions  with  them.  And  when  the.pharinx  is  irri- 
tated by  agreeable  food,  the  mufcles  of  deglutition 
are  brought  into  a6lion  by  aflbciation.  Thus 
when  a  greater  light  falls  on  the  eye,  the  iris  is 
brought  into  aftion  without  our  attention,  and 
the  ciliary  procefs,  when  the  focus  is  formed  be- 
fore or  behind  the  retina,  by  their  aflbciations 
with  the  increafed  irritative  motiqps  of  the  or- 
gan of  vifion.  Many  common  adlions  of  life  are 
produced  in  a  firailar  manner.  If  a  fly  fettle  on 
xny  forehead,  whilft  I  am  intent  on  my  prefent 
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occupation  5 1  diflodge  it  with  my  finger,  xntbout 
exciting  my  attention  or  breaking  the  train  of  my 
ideas. 

2.  In  like  manner  the  irritative  ideas  fnggeft  to 
BS  many  other  trains  or  tribes  of  ideas  that  are 
afibciated  with  them.  On  this  kind  of  connex- 
ion, language,  letters,  hieroglyphics,  and  cvary 
kind  of  fymbol,  depend.  The  fymbols  themfelves 
produce  irritative  ideas,  or  fenfual  motions,  which 
we  do  not  attend  to ;  and  other  ideas,  that  arer 
fiicceeded  by  fenfation,  are  excited  by  their  affo- 
ciation  with  thcn^.  And  as  thefe  irritative  idea§ 
make  up  a  part  of  the  chain  of  our  waking 
thoughts,  introducing  other  ideas  that  engage 
eur  attention,  tho¥igh  themfelves  are  unattended 
to,  we  iind  it  very  difficult  to  inveftigate  by  what 
fteps  many  of  our  hourly  trains  of  ideas  gain  their 
admittance. 

It  may  appear  paradoxical,  that  ideas  can  exiil, 
and  not  be  attended  to;  but  all  our  perceptions  ar& 
ideas  excited  by  irritation,  and  fucceeded  by  fen- 
iation.  Now  when  thefe  ideas  excited  by  irrita- 
tion give  us  neither  pleafure  nor  pain,  we  ceafc 
to  attend  to  them.  Thus  whilft  I  am  walking 
through  that  grove  before  my  window;  I  do  not 
run  againft  the  trees  or  the  benches,  though^my 
thoughts  are\ftrenuoufly  exerted  on  fome  other 
obje<ft.  This  leads  us  to  a  diftinA  knowledge  of 
irritative  ideas,  for  the  idea  ofihe  tree  or  bench,^ 
which  I  avoid,  exilts  on  ray  retina,  and  inducer 

by 
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by  aflbciation  the  adlion  of  certain  locomotive 
tnufcles ;  though  neither  itfelf  nor  the  actions  of 
thofe  mufcles  engage  my  attention. 

Thus  whilft  we  are  converfing  on  this  fubjecft, 
the  tone,  note,  and  articulation  of  every  indivi- 
dual word  fofms  its  correfpondent  irritative  idea 
on  the  organ  of  hearing ;  but  we  only  attend  to 
the  aflbciated  ideas,  that  are  attached  by  habit  to 
thefe  irritative  ones,  and  are  fucceeded  by  fenfa- 
tion  ;  thus  when  we  read  the  words  ^^  printing- 
PBEss"  we  do  not  attend  to  the  fhape,  iize,  ot 
exigence  of  the  letters  which  compofe  thefe 
words,  though  each  of  fhem  excites  a  correfpon- 
dent irritative  motion  of  our  organ  of  vifion,  but 
they  introduce  by  affociation  our  idea  of  the 
moft  ufeful  of  modern  inventions ;  the  capacious 
refervoir  of  human  knowledge,  whofe  branching 
ib-eams  difFufe  fciences,  arts,  and  morality, 
through  all  nations  and  all  ages. 
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SECT.    yiii. 

OP    SENSITIVE    MOTIONS. 

I.  I.  Senjitive  mufcular  motions  were  originally  excited  int4 
a^lion  by  irritati§n,  2.  And  fenjiiive  fenfual  motions^  ideas 
of  imagination^' dreams.  II.  I.  Senjitive  mufcular  motiom 
ate  occajionally  obedient  to  volition^  4*  Jndfenjttivc  fenfual 
motions.  III.  i.  Other  mufcular  motions  are  ajfociated  with 
the fenfitive  ones.     2«  And  other  fenfual  motions. 

1. 1.  Many  of  the  motions  of  our  mufdes,  that 
are  excited  into  adion  by  irritation,  are  ^t  the 
fame  time  accompanied  with  painftil  or  pleafm:^- 
able  fenfations ;  and  at  length  become  bjr  habit 
caufable  by  the  feiifations.  Thus  the  motions  of 
the  fphin<5lcrs  of  the  bladder  and  anus  were  origi- 
nally excited  into  adlion  byf  rritation ;  for  young 
children  give  no  attention  to  thefe  evacuations ; 
but  as  foon  as  they  become  fcniible  of  the  incon- 
venience of  obeying  thefe  irritations,  they  fuiFer 
the  water  or  excrement  to  accumulate,  till  it  dif- 
agreeably  afFefts  them  ;  and  the  aftion  of  thofc 
fphin<5lers  is  then  in  confequence  of  this  difagixie- 
able  fenfation.  So  the  fecretion  of  faliva,  which 
in  young  children  is  copioufly  produced  by  iiri- 
tation>  and  drops  from  their  mouths,  is  frequent- 
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ly  attended  with  the  agreeable  fenfation  produced 
by  the  maftication  of  tafteful  food ;  till  at  length 
the  fight  of  fuch  food  to  a  hungry  perfon  excites 
into  adlion  thefe  falival  glands ;  as  is  feen  in  the 
ilavering  of  hungry  dogs. 

The  motions  of  thofe  mufcles,  which  are  af- 
fs&ed  by  Ufcivious  ideas,  and  thofe  which  are 
exerted  in  fmiljng,  weeping,  ftarting  from,  fear, 
an4  winking  at  the  approach  of  danger  to  the 
eye,  and  at  times  the  actions  of  every  large  muf- 
cle  of  the  body  become  caufable  by  our  fenfatipns. 
And  all  thefe  motions  are  performed  with  ftrength 
and  velocity  in  prpportion  tp  tjie  energy  of  the 
foliation  that  excites  them,  ai)d  the  quaptity  of 
^enforial  power. 

2.  Many  of  the  motions  of  our  organs  of  fenfe, 
or  ideas,  that  were  originally  excited  into  aftion 
l^  irritation,  become  in  like  manner  more  fre- 
quently caufable  by  our  fepfations  of  pleafure  oj: 
pain.  Thefe  motions  are  then  termed  the  idea^ 
of  imagination,  and  make  up  all  the  fcenery  and 
tranfk^lions  of  our  dreams.  Thus  when  any  pain-r 
ful  or  pleafurable  fenfations  poflefs  us,  as  of  love, 
anger^  fear;  whether  in  our  ilfeep  or  waking 
hours,  the  ideas,  that  have  bpen  formerly  excited 
by  the  objects  of  thefe  fpnfations,  now  vividly  re- 
cur before  us  by  their  connexion  with  thefe  fcrir 
fatiops  themfelves.  So  the  fair  fmiling  virgin, 
that  excited  your  love  by  her  prefence,  whppevcr 
$b»t  fenlation  recurs,  rifes  before  you  in  im^gi- 

E  3  nation; 
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nation ;  and  that  with  all  the  pleafing  circum- 
ftances,  that  had  before  engaged  your  attention. 
And  in  fleep^  when  you  dream  under  the  influ* 
ence  of  fear,  all  the  robbers^  fires,  and  precipices, 
that  you  formerly  have  feen  or  heard  of,  arife  be- 
fore you  with  terrible  vivacity.  All  thefe  fenfual 
liiotions,  like  the  mufcular  ones  above  mention- 
ed, are  performed  with  ftrength  and  velocity  in 
proportion  to  the  energy  of  the  fenfation  of  plea- 
fare  or  pain,  which  excites  them,  and  the  quan-i 
tity  of  fenforial  power. 

11.  iT  Many  of  thefe  mufcular  motions  abovo 
defcribed,  that  are  moft  frequently  excited  by  our 
fenifttions,  are  neverthelefs  occaiionally  caufable 
by  volition ;  for  we  can  fmile  or  frown  fponta-* 
neoufly,  can  make  water  before  the  quantity  or 
acrimony  of  the  urine  produces  a  difagreeablQ 
fenfation,  and .  can  voluntarily  mafticate  a  nau- 
leoug  drug,  or  fwallow  a  bitter  draught,  thourfi 
our  fenfation  would  ftrongly  diflUade  us. 

2.  In  like  manner  the  fenfual  motions,  or  ideas^ 
that  are  moft  frequently  excited  by  our  fenlk* 
tions,  are  neverthelefs  occafionally  caufable  by 
volition,  as  we  can  fpontaneoufly  call  up  our 
laft  night^s  dream  before  us,  tracing  it  induftri- 
oufly  ftep  by  ftep  through  all  its  variety  of  fcenery 
and  tranfa6tion ;  or  can  voluntarily  examine  or 
repeat  the  ideas,  that  have  been  excited  by  otyr 
difguft  or  admiration. 

|ll.  1.  Innumerable  trains  or  tribes  of  motions 
8  ?ure 
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are  afTociated  with  thefe  fenfitive  mufcular  mo- 
tions above  mentioned ;  as  when  a  drop  o(  water 
falling  into  the  wind- pipe  difagreeably  aflFedls  the 
air-veflels  of  the  lungs,  they  are  excited  into  vio- 
lent a6):ioQ ;  and  with  thefe  fenfitive  motions  arc 
afTociated  the  actions  of  the  pedlord  and  inter- 
cofial  mufcles^  and  the  diaphragm ;  till  by  their 
united  and  repeated  fucceilions  die  drop  is  re- 
turned  through  the  larinx.  The  fame  occurs 
when  any  thing  difagreeiably  afFeAs  the  noftrils^ , 
or  the  flomach^  or  the  uterus ;  variety  of  mufcles 
are  excited  by  aflbciation  into  forcible  a&ion,  not 
to  be  fuppreiled  by  the  utmoft  efforts  of  the  will ; 
fiB  in  fne^zing,  vomiting,  and  parturition. 

2.  In  like  manner  with  thefe  fenfitive  fenfual 
motions,  or  ideas  of  imagination,  are  aflbciated 
many  other  trains  or  tribes  of  ideas,  which  by 
ibme  writers  of  metaphyfics  have  been  clafied 
tmder  tiie  terms  of  refemblance,  caufation,  and 
contiguity;  and  will  fap  more  fully  treated  of 
bereaft»:« 
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se<:t.  IX. 

OP    VOLUNTARY    MOTIONS. 

I.  I.  Voluntary  mufcular  motions  are  originally  excited  iy  /c- 
ritations,  2.  And  voluntary  ideas.  Of  reafon.  II.  I.  Vo" 
luntary  mufcular  motions  are  occafonally  caufable  by  fenfa- 
iions,  2.  And  voluntary  ideas.  III.  l»  Voluntary  mufcU" 
lar  motions  are  occafonally  obedient  to  irritations.  2.  And 
voluntary  ideas.  IV.  I.  Voluntary  mufcular  motions  are 
ojjociated  with  other  mufcular  motions.  %.  And  voimtaj 
ideas. 

When  pleafure  or  pain  afFcA  the  animal  fyf- 
tem,  many  of  its  motions  both  mufcular  and  . 
fenfual  are  brought  into  aftion ;  as  was  fliewn  in 
.  the  pi:eccding  fetSlion,  and  were  called  fenfitive 
motions.  The  general  tendency  of  thefe  motions 
is  to  arreft  and  to  poflefs  the  pleafure,  or  to  dif- 
lodge  or  avoid  the  pain :  but  if  this  cannot  imme- 
diately be  accomplifhed,  defire  or  averfion  is 
produced,  and  the  motions  in  confequence  of  this 
new  faculty  of  the  fenforiiun  are  called  volun-» 
tary. 

I.  1,  Thofe  mufcles  of  the  body  that  are  at- 
tached to  bones,  have  in  general  their  principal 
connexions  with  volition,  ifs  I  move  my  pen  or 
•  raile 
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raifc  my  body,  Thefe  motions  \vere  originally 
excited  by  irritation,  as  was  explained  in  the 
feftion  on  that  fubjei^,  afterwards  the  fenfations 
of  pleafure  or  pain,  that-  accompanied  the  mo- 
tions thus  excited,  induced  a  repetition  of  them ; 
and  at  length*  many  of  them  were  voluntarily  prac- 
tifed  in  fucceffion  or  in  combination  for  the  com- 
mon purpofes  of  life,  as  in  learning  to  walk,  or  to 
fpeak ;  and  are  performed  with  ftrength  and  ve- 
locity in  proportion  to  the  erlergy  of  the  volition, 
tiiat  excites  them,  and  the  quantity  t)f  fenforial 
power. 

Q».  Another  great  dafs  of  voluntary  motions 
coniifb  of  the  ideas  of  recoUedlion,  We  wiH 
to  repeat  a  certain  train  of  ideas,  as  of  the  alpha- 
bee  backwards ;  and  if  any  ideas  that  do  not:  be- 
long to  this  intended  train,  intrude  themfqlves  by 
other  connexions,  we  will  to  rejeft  them,  and 
voluntarily  perfift  in  the  determined  train.  So 
at  piy  api^oach  to  a  houfe  which  I  have  but  once 
Vifited,  and  that  at  the  diftance  of  many  months, 
1  will  to  recoUciSl  the  names  of  the  numerous  fa- 
mily I  eicpeft  to  fee  there^  and  I  do  recoUciSl 
them. 

On  this  voluntary  recoUeAion  of  ideas  our  fa- 
culty of  reafon  depends,  as  it  enables  us  to  acquire 
an  idea  of  the  diflimilitude  of  any  two  idead. 
Thus  if  you  voluntarily  produce  the  ide^  of  a 
right-angled  triangle,  and  then  of  a  fquare ;  and 
after  having  excited  thefe  ideas  repeatedly,  you 

excite 
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excite  the  idea  of  their  difference,  which  is  that 
of  another  right-angled  triangle  inverted  OFcr  the 
fcumer;  you  are  faid  to  reafon  upon  iiw  iubjed^ 
or  to  compare  your  ideas. 

Thefe  ideas  of  i-ecoUeAicwn,  like  the  mufcular 
motions  above  mentioned,  were  originally  excited 
by  the  irritaticm  of  external  bodies,  and  were 
termed  ideas  of  perception:  afterwards  the  plea- 
iure  or  pain,  that  accompanied  thefe  motions,  in- 
duced a  repetition  of  them  in  the  abfence  of  the 
external  body,  by  which  they  were  firft  excited; 
and  then  they  were  termed  ideas  of  imagination. 
At  length  they  become  voluntarily  pradtifed  in 
fucceilion  or  in  combination  for  the  common  pur- 
pofes  of  life;  as  when  we  make  ourfelves  maf- 
ters  of  the  hiftory  of  mankind,  or  of  tbp  fciences 
they  have  inveftigated ;  and  are  then  called  ideas 
of  recoUedlion ;  and  are  performed  with  firength 
and  velocity  in  proportion  to  the  energy  of  the 
volition  that  Excites  them,  and  the  quantity  of 
fcnforial  power. 

II.  1.  The  mufcular  motions  above  defcribed, 
that  are  moft  frequently  obedient  to  the  will,  are 
neverthelefs  occafionally  caufable  by  painful  or 
pleafurable  fenfation,  as  in  the  flarting  from  fear, 
and  the  contraftion  of  the  calf  of  the  leg  in  the 
cramp. 

2.  In  like  manner  the  fenfual  motions,  or  ideas, 
that  Si^e  moft  frequently  conne<9ed  with  volition, 
are  neverthelefs  occafionally  caufable  by  painful 

or 
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or  pleafurable  feniatioti.  As  the  hiftories  of  m^, 
or  the  defcription  of  places,  which  we  have  vo-^ 
luntarily  taken  pains  to  rdlnemba*^  fomcttimes  oo 
tut  to  us  in  our  die^mSi 

III.  1.  The  mufcular  motions  that  are  gene^ 
rally  fubfervient  to  volition,  are  alfo  occalionallf 
caufable  by  irritation,  as  in  ftretching  the  limbi 
after  fleep,  and  yawning.  In  this  tnaflner  a  com 
tradUon  of  the  arm  is  produced  by  paffing  the 
ele6h-ic  fluid  from  the  Leyden^  phi^l  along  its 
mufcles;  and  that  even  though  the  limb  iapara* 
lytic  The  fudden  motion  of  the  arm  produces 
a  difagreeable  fenfation  in  the  joint,  but  the 
mufcles  feem  to  be  brought  into  adlion  limply  by 
irritation. 

2.  The  ideas,  that  are  generally  fubfervient  to 
the  will,  are  in  like  manner  occafionally  excited 
by  irritation  ;  as  when  we  view  again  an  obje<S^ 
we  have  before  well  fludied,  and  often  recoj- 
leaed. 

IV.  1.  Innimierable  trains  or  tribes  of  motions 
arc  aflbciated  with  thefe  voluntary  mufcular  mo^ 
tions  above  mentioned;  as  when  I  will  to  ex- 
tend my  arm  to  a  diftant  objedt,  fome  other 
jnufcles  are  brought  into  a6tion,  and  preferve 
the  balance  of  my  body.  And  when  I  wilh  txf 
perform  any  fteady  exertion,  as  in  threading  a 
needle,  or  chopping  with  an  ax,  the  pedtoral  muf- 
cles are  at  the  fame  time  brougt>tinto  adtion  to 

preferve 
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pteferve  the  trunk  of  the*  body  motloolefsy  and 
we  ceafe  to  refpiie  for  a  time. 

2.  In  like  manner  the  Toluntary  fosfual  mo^ 
tions,  or  ideas  of  recollection,  are  afibctated  with 
many  other  trains  or  tribes  of  ideas.  As  when  I 
Toluntarily  recolloSi  a  gothic  window,  diat  I  faw 
fome  time  ago,  the  whole  fiont  of  the  cathedn^ 
pccpry  to  me  ^t  t)^  lam^  tiq[i$, 
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SECT.    X. 

OP   ASSOCIATE   MOTIONS* 

I.  I.  Jlfany  mufcular  motions  excited  ly  imtathns  in  trains  or 
tribes  become  affociated.  2>  And  many  ideas.  II.  i.  Many 
fen/itive  mufculat'  motions  become  ajjociated.  a.  And  many 
finjitive  ideas.  III.  I.  Many  voluntary  mufcuhr  motions 
become  ajfociated.  2.  And  then  become  obedient  tofenfation  or 
irritation.     3.  And  many  voluntary  ideas  become  affociated* 

All  the  fibrous  motions,  whether  mufcvJar  or 
fenfiial,  which  are  frequently  brought  into  a6Uon 
together,  either  in  combined  tribes,  or  in  fucceflive 
trains,  become  fo  connecled  by  habit,  that  when 
one  of  them  is  reproduced  the  others  have  a  ten- 
dency to  fucceed  or  accompany  it. 

I.  1.  Many  of  our  mufcular  motions  were  ori- 
ginally excited  in  fucceflive  trains,  as  the  contrac- 
tions of  the  auricles  and  of  the  ventricles  of  the 
heart ;  and  others  in  combined  tribes,  as  the  va- 
rious divifions  of  the  mufcles  which  compofe  the 
calf  of  the  leg,  which  were  originally  irritated 
into  fynchronous  a<Slion  by  the  taedium  or  irk- 
fomcnefs  of  a  continued  pofture.  By  frequent 
repetitions   thefe  motions   acquire   affociations, 

which 
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which  continue  during  our  lives,  and  even  after 
the  deftrudlion  of  the  greateft  part  of  the  fenfo- 
rium ;  for  the  heart  of  a  viper  or  frog  will  con- 
tinue to  pulfate  long  after  it  is  taken  from  the 
body ;  and  when  it  has  entirely  ceaied  to  move, 
if  any  part  of  it  is  goaded  with  a  pin,  the  whole 
heart  will  again  renew  its  pulfations.  This  kind 
of  connexion  we  ihall  term  irritative  afibciation^ 
to  diftinguiA  it  from  fenfitive  and  voluntary  af- 
fociations.     ^ 

2.  In  like  manner  many  of  our  ideas  are  ori- 
ginally excited  in  tribes;  as  all  the  obje<fts  of 
light,  after  we  become  fo  well  acquainted  with 
the  laws  of  vilion,  as  to  diftinguifh  figure  and 
diftance  as  well  as  colour ;  or  in  trains,  as  while 
we  pafs  along  the  objeds  that  furround  us*  The 
tribes  thus  received  by  irritation  become  afTociated 
by  habit,  and  have  been  termed  complex  ideas  by 
the  writers  of  metkphyfics,  as  this  book,  or  that 
orange.  The  trains  have  received  no  particular 
name,  but  thefe  are  alike  affociations  of  ideas^ 
and  frequently  continue  during  our  lives.  So 
the  tafte  of  a  pine-apple,  though  we  eat  it  blind- 
fold, recalls  the  colour  and  fliape  of  it ;  and  we 
can  fcarcely  think  on  folidity  without  figure. 

IT.  1.  By  the  various  efforts  of  our  fenfations  to 
acquire  or  avoid  their  objedls,  many  mufcles  arc 
daily  brought  into  fuccelfive  or  fynchronous  ac- 
tions; thefe  become  afTociated  by  habit,  and  are 

then 
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then  excited  together  with  great  facility,  and  it\  ' 
many  inftances  gain  indiflbluble  connexions. 
Sa  the^  play  of  puppies  and  kittens  is  a  reprefen- 
tation  of  their  mode  of  fighting  or  of  taking  their 
prey;  and  tlje  motions  of  the  mufcles  neceffary 
for  thofe  purpofes  become  aifociated  by  habit,  and 
gain  a  great  adroitnefs  of  a6lion  by  theie  early 
repetitions:  fa  the  motions  of  the  abdominal 
mufcles,  which  were  originally  brought  into  con- 
current ai^tion  with  the  protrulive  motion  oi  th« 
reftum  or  bladder  by  fenfation,  become  fo  con- 
joined with  them  by  habit,  that  they  not  only 
eaiily  obey  thefe  fenfations  occafioned  by  the, 
iHmuIus  of  the  excrement  and  urine,  but  are 
brought  into  violent  and  unreftrainable  a6Uon  in 
the  lirangury  and  tenefinus.  This  kind  of  oki- 
iiexion  we  Ihall  term  fenfitive  affociation. 

2.  So  many  of  our  ideas,  that  have  been  cxcit-p 
cd  together  6r  in  fucceffion  by  our  fenfations, 
gam  fynchronous  or  fucceffive  affociations,  that 
are  fometimes  indiffoluble  but  with  life.  Hence 
the  idea  of  an  inhuman  or  dilhonoiirable  adlion 
perpetually  calls  up  before  us  the  idea  of  the 
wretch  that  was  guilty  of  it.  And  hence  thofe 
-unconquerable  antipathies  are  formed,  which 
fome  people  have  to  the  fight  of  peculiar  kinds 
of  food,  of  whicl\  in  their  infancy  they  have  eaten 
to  cxcefs  or  by  conftraint. 

III.  1.  In  learning  any  mechanic  art^  as  mufic, 
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danting,  or  the  ufe  of  the  fword,  wc  teaeh  many 
of  our  mufcles  to  aft  together  or  in  fucceffion  by 
repeated  voluntary  efforts ;  which  by  habit  be« 
come  formed  into  tribes  or  trains  of  aflbciation, 
and  ferve  all  our  purpofcs  with  great  facility,  and 
in  fome  inftanccs  acquire  an  indiflbluble  union. 
Thefe  motions  are  gradually  formed  into  a  habit 
of  ailing  together  by  a  multitude  of  repetition^ 
whilft  they  are  yet  feparately  caufable  by  the 
will,  as  is  evident  from  the  long  time  that  is  taken 
up  by  children  in  learning  to  walk  and  to  fpeak; 
and  is  eitperienced  by  every  one,  when  he  firft 
attempts  to  Ikate  upon  the  ice  or  to  fwim :  thefe 
we  fhall  term  voluntary  aflbciations. 

2.  All  thefe  mufcular  movements,  when  they 
are  thus  aflbciated  into  tribes  or  trains,  become 
afterwards  not  only  obedient  to  volition,  but  to 
the  fcnfations  and  irritations;  and  the  fame 
movement  compofes  a  part  of  many  diflferent 
tribes  or  trains  of  motion.  Thus  a  fingle  mufde, 
when  it  a6ts  in  confort  with  its  neighbours  oa 
one  fide,  aflifts  to  move  the  limb  in  onediredlion  j 
and  in  another,  when  it  ads  with  thofe  in  its 
neighbourhood  on  the  other  fide;  and  in  other" 
dire<ftions,  when  it  a6ls  feparately  or  jointly  witH 
thofe  that  lie  immediately  under  or  above  it  5 
and  all  thefe  with  equal  facility  after  their  alTo-* 
ciations  have  been  well  efiablilhcd. 

The  facility,  with  which  each  iuufcle  change^ 

from 
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irom  one  aflbciated  tribe  to  another,  and  that  cin 
thac  backwards  or  forwards,  is  well  obfervable  in 
the  mufdes  of  the  arm  in  moving  the  windlafs  of 
an  air*pump ;  and  the  flownefs  of  thofe  mufcular 
movements,  that  faaVe  not  been  alTociated  by  ha- 
bit, may  be  experienced  by  any  one,  who  fhall 
attempt  to  faw  the  air  quick  perpendicularly  witli 
one  hand>  and  horisontally  with  the  other  at  the 
fame  time, 

3,  In  learning  every  kind  of  fcienc»  we  volun- 
tarily aflbciate  many  tribes  and  trains  of  ideas^ 
which  afterwards  are  ready  for  all  the  ptupofea 
cithct  of  volition,  fenfation>  or  irritation;  and  in 
fome  infl^nces  acquire  itidiffoluble  habits  of  add- 
ing together,  fo  ias  to  afFe<ft  our  rcafoning,  and 
influence  our  a6tions.  Hence  the  neceffity  of  a 
good  education. 

Thefe  affociate  ideas  afe  gifadually  formed  Into 
habits  of  adting  together  by  frequent  Repetition, 
while  they  are  yet  feparatcly  obedient  to  the  will; 
as  is'evident  from  the  diffictdty  we  experience  in 
gaining  lb  exadl  an  idea  of  the  front  of  St.  PauFs 
church,  as  to  be  able  to  delineate  it  with  accuracy, 
or  in  rccoUedling  a  poem  of  a  few  pages. 

And  thefe  ideas,  thus  afTociated  into  tribes,  not 
only  make  up  the  parts  of  the  trains  of  volition, 
fenfation,  and  irritation;  but  the  iame  idea  com* 
pofes  a  part  of  many  difrerent  tribes  and  trains  of 
jicieas.  So  the  frmple  idea  of  whitenels  compofo^ 
a  part  of  the  cony^ex  idea  of  inow,  milk,  ivdy^ 
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and  the  complex  idea  of  the  letter  A  cotnpofes  a 
part  of  the  feveral  afTociated  trains  of  ideas  that 
make  up  the  varictyof  words,  into  which  this  letter 

enters* 

The  numerous  trains  of  thefe  aiTociated  ideas 
are  divided  by  Mr.  Hume  into  three  clafles,  which 
he  has  termed  contiguity,  caufation,  and  refem- 
blancc.  Nor  Ihould  we  wonder  to  find  them 
thus  conncAed  together,  iince  it  is  the  bufinefs 
of  our  lives  to  difpofe  them'  into  thefe  three 
clafies;.  and  wc  become  valuable  to  ourfelves  and 
cmr.  friends,  as  we  fucceed  in  it.  Thofe  who  have 
coifibined  ajx  cxtenfive  clafs  of  ideas  by  tjie<x)n- 
tigufty  of  tim^  or  place,  are  men  learned  \n  the 
hifto^  of  mankind,  and  of  the  fcieyices  they  have 
cultivated.  Thofe  who  ^hayc;  connedled  a  great 
clafs  of  ideas  of  refcmblances, .  poflefs  the  fource 
of  the  ornam/ents  of  poetry  and  oratory,  and  of  all 
rational  analogy.  While  thofe  who^  have  con- 
nedled  ^eat  clafles  of  ideas  of  caufation,  .are  fur- 
niihe^  .with  tlie  powers  of.  producing  eficfls. 
Thefe  ajcc  the  men  of  adlivc  wifdom,  who  lead 
armies  to  vidlor}',  and  kingdoms  to  profpcrity ; 
or  difcover  and  improve  the  fciences,  which 
ineliorate  and  adon)  the  cx)ndition  of  humallit)^ 
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A4>D4TliONALOB3BRVATIONSaNTHESEN50RIAI* 
PQWERS. 

L  Stimulation  Is  of  various  kinds y  adapted  to  the_ot:gans  of 
fenfcy  to  the  mufcles,  to  hollow  membranes y  and  glands. . 
Some  objects  irritate  ourfenfes  by  repeated  impulfes,  II.  i. 
ScHfation  and  volition  frequently  ajfe6i  the  whole  fenforium, 
«.  Emgtitmss  pajponsy  appetites,  3.  Origin  of  dejln  and 
mverfim^  Criterion  of  voluntary  a^ionsy  difference  of  brutes 
and  mpu  4.  Senjibility  andvoluntarity.  JII.  Jffociation^ 
formed  before  nativity y  irritative  motions  miflaken  for  ajji^ 
rioted  ones>  , 

Irrilation. 

I.  The  various  organs  of  fenfe  require  various 
kinds  of  ftimulation  to  excite  them  into  a^lion^ 
the  particles  of  light  pcnetiate  the  cornea  and' 
humours  of  the  eye,  ^nd  then  iiritate  the  naked 
retina;  lapid  particles,  diflblved  or  difFufed  in 
water,  or  faliva,  and  odorous  ones,  mixed  or  com- 
bined widi  the  air,  irritate  the  extremities  of  the 
nerves  of  tafteandfmell;  which  either  penetrate, 
or  are  expanded  on  the  membranes  of  the  tongue 
andAoftrils;  the  auditory  nerves  are  fkimulated 
by  the  vibrations  of  the  atmofphere  communicated 
by  means  of  the  tympanum  and  of  the  fluid, 
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whether  of  air  or  of  water,  behind  it;  and  the 
nerves  of  touch  by  the  hardnefs  of  furrounding 
bodies,  though  the  cuticle  is  interpofed  between 
thefe  bodies  and  the  medulla  of  the  nerve. 

As  the  nerves  of  the  fenfes  have  each  their  ap- 
propriated obje6ls,  which  Simulate  them  into  ac- 
tivity; fo  the  mufcular  fibres,  which  are  the  ter- 
minations of  other  fets  of  nerves,  have  their 
peculiar  objedls,  which  excite  them  into  a6lion; 
the  longitudinal  mufcles  arc  ftimulated  into  con- 
traction by  extenfion,  whence  the  llretching  or 
pandiculation  after  a  long  continued  pollure, 
during  which  they  have  been  kept  in  a  ftate  of 
extenfion;  and  the  hollow  mufcles  are  excited 
into  adlion  by  diftention,  as  thofe  of  the  rcAum 
and  bladder  arc  induced  to  protrude  their  con- 
tents from  their  fcnfe  of  the  diftention  rather  than 
of  the  acrimony  of  thofe  contents. 

There  are  other  objeifts  adapted  to  ftimulatc  the 
nerves,  which  terminate  in  variety  of  membranes, 
and  thofe  efpecially  which  form  the  terminations 
of  canals ;  thus  the  preparations  of  mercury  par- 
ticularly afFe6t  the  falivary  glands,  ipecacuanha 
the  ftomach,  aloe  the  fphindler  of  the  anus,  can- 
tharides  that  of  the  bladder,  and  laftly  every  gland 
of  the  body  appears  to  be  indued  with  a  kind  of 
tafte,  by  which  it  fele6ls  or  forms  each  its  pecu- 
liar fluid  from  the  blood ;  and  by  which'  it  is 
irritated  into  activity. 

Many' 
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Many  of  thefe  external  properties  of  bodies, 
which  ftimulate  our  organs  of  fenfe,  do  not  feem 
ta  efiWl  this  by  a  lingle  impulfe,  but  by  repeated 
impulfe^ ;  as  the  nerve  of  the  eat  is  probably  not 
excitable  by  a  fingle  vibration  of  air,  nor  the 
optic  nerve  by  ^  fingle  particle  of  light;  Which 
circumilance  produces  fome  analogy  between  thofc 
two  fcnfes,  at  the  fame  time  the  foiidity  of  bodies 
is  perceived  by  a  fingle  application  of  a  folid 
body  to  the  nerves  of  touch,  and  that  even  through 
the  cuticle;  and  we  are  probably  poflifled  of  a 
peculiar  fenfe  to  diftinguiih  the  nice  degrees  of 
heat  and  cold. 

The  fenfcs  of  toudi  and  of  hearing  acquaint  us 
with  the  mechanical  impaft  and  vibration  of  bo- 
dies, thofe  of  fmell  and  tafl:e  feem  to  acquaint  us 
with  fome  of  their  chemical  properties,  while  the 
fenfes  of  vifion  and  of  heat  acquaint  vis  with  the 
cxiftence  of  their  peculiar  fluids. 


Senfatlon  and  Fohtion. 

II.  Many  motions  are  produced  by  pleafure  or 
pain,  and  that  even  in  contradK^on  to  the  power 
of  volition,  as  in  laughing,  or  in  the  ftrangury; 
but  as  no  name  has  been  given  to  pleafure  or  pain, 
at  the  time  it  is  exerted  fo  as  to  caufe  fibrous 
motions^  wc  have  ufed  the  term  fenfation  for  this 
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purpofc ;  aiid  mean  it  to  bear  the  fame  ai^ttogy 
to  pleafure  and  pain,  that  the  word  volitioil  dOes 
•lo  defire  and  averfion. 

1.  It  was  mentioned  in  the  fifth  Se6^ion,  that, 
what  we  have  termed  fenfation  is  a  motion  of  the 
central. parts,  or  of  the  whole  fcnforium,  beginmng 
at  fomc  of  the  extremities  of  it.  This  appcani 
firft,  becaufe  our  pains  and  pleafurcs  are  aiwa\'s 
caufcd  by  our  ideas  or  mufcular  motions,  which 
fire  the  motions  of  the  extremities  of  the  ienfo- 
rium.  And,  fccondly,  becaufe  the  Aftifation  of 
pleafure  or  pain  frequently  continues  fo.ne  time 
after  the  ideas  or  mufcular  motions  which  excited 
it  ha\  e  ceafed :  for  we  often  i^^  a  glow  of  plea- 
fure from  an  agreeable  reverie,  for  many  minutc6 
after  the  ideas,  that  were  the  fubjeA  of  it,  have 
efcaped  our  memory ;  and  frequently  experience 
a  deje<5bion  of  fpirits  withdut  being  able  to  al^gn 
the  caufc  of  it  but  by  much  recolle6tion* 

When  the  fenforial  faculty  of  defire  or  aveifion 
is  excited  fo  as  to  caufe  fibrous  motions,  it  is 
teiTned  volition ;  which  is  faid  in  Sc6l.  V.  to  be 
a  motion' of  the  central  parts,  or  of  the  whole 
fcnforium,  Urminating  in  fomc  of*;the  extremities 
of  it.  '  This  appears,  firft^  becaule  ourxkfires.and 
averfions  always  terminate  in  recolleding  and 
comparing  our  ideas,  or  in  exertii\g  our  mufclcs^ 
which  are  the  motions  of  the  extrepiities  p/.tbe 
fcnforium..    And,  fecoiidly,  becaufe,  defire   pr 

averfion 
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averlion  be^ns,  and  frequently  continues  for  a 
time  in  the  central  parts  of  the  fenforiura,  bdGore 
it  is  peculiarly  exerted  at  the  extremities  of  it; 
for  we  foraetimes  feel  defire  or  averfion. without 
immediately  knowing  their  obje<fts,  and  in  confe- 
quence  without  inamediately  exerting  any  of  our 
inufcular  or  fenfual  motions  to  attain  them :  a$ 
in  the  beginning  of  the  paflion  of  love/ and  pe^-r 
haps  of  hunger,  or  in  the  ennui  of  indolent  peof 

plc« 

Though  fenfatioh  and  volition  begin  or  termiT 
nate  at  the  extremities  or  central  parts  of  the 
fenforium,  yet  the  whole  of  it  is  frequently  in* 
flucnced  by  the  exertion  of  thefe  fecuJtics,  as  ap- 
pears from  their  efFc6b  on  the  external  habit :  for 
the  whole  ikin  is  reddened  by  fhame,  and  an  uni- 
vcrfal  trembling  is  produced  by  fear :  and  every 
nmJlble  of  the  body  is  agitated  in  angry  people  by 
the  deiirc  of  revenge. 

There  is  another  vcrj-  curious  circumftance, 
which  ihews  that  fenfation  and  volition  are 
movements  of  the  fenforium  in  contrary  direc- 
tions ;  that  is,  that  volition  begins  at  the  central 
parts  of  it,  and  proceeds  to  the  extremities ;  aod 
that  fenlation  begins  at  the  extremities,  and  pro-? 
ceeds  to  the  central  parts :  I  mean  that  thefe  two 
fcnforial  faculties  cannot  be  ftrongly  exerted  at 
the  lame  time;  for  when  we  exert  our  volition 
ftrongly,  we  do  not  attend  lo  plcafure  or  pain  t 
^d  convcrl'cly,  when  vve  are  Itrongly  affedlcd 
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with  the  fenfation  of  plcafure  or  pain,  we  ufe  no 
volition.  As  will  be  further  explained  in  Sec- 
tion XVIIL  on  deep,  and  Se6tian  XXXiV.  00 
volition. 

H.  All  our  emotions  and  paflions  feem  to  arife 
out  of  the  exertions  of  thefc  two  faculties  of  the 
animal  fenforium.  Pride,  hope,  joy,  are  the 
names  of  particular  pleafures:  ihame,  defpair, 
forrow,  are  the  names  of  peculiar  pains :  and  fove, 
ambition,  avarice,  of  particular  defires:  hatred, 
di(guft,  fear,  anxiety,  of  particular  averfions% 
Whilft  the  pailion  of  anger  includes  the  pain 
from  a  recent  injury,  and  the  avcrfion  to  the  ad«< 
verfarj'  that  occafioned  it.  And  compaflion  is 
the  pain  wc  exjJerience  at  the  light  of  mifcry, 
and  the  defire  of  relieving  it. 

There  is  another  tribe  of  defires,  which  arc 
commonly  termed  appetites,  and  are  the  immedi- 
ate confequences  of  the  abfence  of  fome  irritative 
motions.  Thofe,  which  arife  from  defeat  of  in- 
ternal irritations,  have  proper  names  conferred 
uppn  them,  as  hunger,  thirfl,  luft,  and  the  defire 
of  air,  when  our  refpiration  is  impaired  by  noxi- 
ous viapours ;  ajid  of  warmth,  when  we  are  ex- 
pofed  to  too  great  a  degree  of  cold.  But  thofe, 
whole  llimuli  are  external  to  the  body,  are  named 
from  the  objeAs,  which  are  by  nature  conftituted 
to  excite  them ;  thefc  defires  originate  fh)m  our 
paft  experience*  of  the  plcafiuublp  fepfations  they 
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occalion,  as  the  fmell  of  a  hyacinth^  or  the  tafle 
of  a  pine-apple. 

Whence  it  appears,  that  our  pleafures  and 
pains  are  at  leaft  as  various  and  as  numerous  as 
our  irritations;  and  that  ourdelires  and  averlions 
xnuft  be  as  numerous  as  our  pleafures  and  pains. 
And  that  as  fenfation  i§  here  ufed  as  a  general 
term  for  our  nimierous  pleafures  and  pains^  when 
they  produce  the  contradtions  of  our.  fibres ;  fo 
volition  is  the  general  name  for  our  defires  and 
averfions>  when  they  produce  fibrous  contrac- 
tions. Thus  when  a  motion  of  the  central  parts, 
or  of  the  whole  fqnforium,  terminates  in  the  ex- 
ertion of  our  mufcles,  it  is  generally  called  vo- 
luntary a6lion ;  when  it  terminates  in  the  exer^ 
tionof  our  ideas,  it  is  termed  recoUeftion,  rea-» 
foning,  determining. 

3.  As  the  fenfations  of  pleafure  and  pain  are 
originally  introduced  by  the  irritations  of  exter- 
nal objects :  fo  our  defires  and  averfions  are  ori- 
ginally introduced  by  thofe  fenfations ;  for  when 
the  objects  of  our  pleafures  or  pains  are  at  a  dif- 
tance,  and  we  cannot  inftantaneoufly  poffefs  the 
one,  or  avoid  the  other,  then  defire  or  averfion  is 
produced,  and  a  voluntary  exertion  of  our  ideas 
or  mufcles  fuccceds. 

The  pain  of  hunger  excites  you  to  look  out  for 
food,  the  tree,  that  Ihades  you,  prefents  its  odori- 
ferous fiiiit  before  your  eyes,  you  approach,  pluck, 
and  eat. 
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The  various  movements  of  walking  to  the  tree, 
gatliering  the  fruit,  and  mailicating  it,  arc  aifo- 
ciated  motions  introduced  by  their  connexion 
with  fenfation;  but  if  from  the  unconunoa 
height  of  the  tree,  the  fruit  be  inacceflible,*  and 
you  are  prevented  from  quickly  poffeffing  the 
intended  pleafure,  defire  is  produced.  The  can- 
fequence  of  this  defire  is,  firiV,  a  deliberation 
about  the  means  to  gain  the  obje6k  of  ple^ore 
in  procels  of  time,  as  it  cannot  be  procured  im- 
mediately ;  and,  fecondly,  the  mufcular  adioa 
neceffary  for  this  purpofc. 

You  voluntarily  call  up  all  your  ideas  of  cau- 
fation,  that  are  related  to  the  efFeft  you  defire,  and 
voluntarily  examine  and  compare  them^  and  at 
length  determine  Mrhethcr  to  afcend  the  tree,  or 
to  gather  ftones  from  tlie  neighbouring  brook,  n 
cxdcv  to  pradlife,  or  more  promifing  of  fuccefe; 
and,  finally,  you  gather  the  flroncs,  and  repeatedly 
fling  them  to  diflodge  the  ftniL 

Hence  tlien  we  gain  a  criterion  to  diflinguifh 
voluntary  a6ls  or  thoughts  from  thole  caufed  by 
fenfation.  As  the  former  are  always  employed 
about  the  7neans  to  acquire  pleafurable  obje<fls,  or 
the  means  to  avoid  painful  ones  ;  while  the  latter 
are  employed  in  the  poffeflion  of  thofe,  which 
arc  already  in  our  power. 

Hence  the  activity  of  this  power  of  volition 

produces  the  great  difference  between  the  huraart 

and  the  brute  creation.     The  ideas  and  the  ac- 

3  tions 
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tions  of  brutes  are  almoft  perpetually  employed 
about  their  prefent  pleafures,  or  their  prefent 
pains ;  and,  except  in  the  few  inftances  which  are 
dientioncd  in  Seftion  XVI.  on  inftind,  they  fel- 
dom  bufy  themfelves  about  the  means  of  procuring 
future  blifs,  or  of  avoiding  future  mifeiy ;  fo  that 
the  acquiring  of  languages,  the  making  of  tools, 
and  labouring  for  aioney,  which  are  ail  only  the 
means  to  procure  plealurcs ;  and  the  praying  to 
tlje  Deiry,  as  another  means  to  procure  happmdi^ 
are  charafteriftic  of  human  nature. 

4.  As  thiefc  are  many  difeafes  produced  by  the 
quantity  of  the  fenfation  pf  pain  or  pleafare  being 
too  great  or  too  little;  (o  are  tliete  difeafes  pro- 
-duoed  by  the  fufceptibility  of  the  coiiftitution  to 
motions  caufable  by  thcfe  fenfations  being  top 
dull  or  too  vivid.  This  fufceptibility  of  the  fyf- 
tem  to  fenfitive  motions  is  termed  fenfibility,  to 
difttQguilh  it  from  fenfation^  ^which  is  the  adlual 
exiiie«ice  ior  exertion  of  pain  or  pleafure. 

Other  dafles  of  difeales  are  owing  to  the  ex« 
ceflive  promptitude,  or  fluggiihnefs  of  the  confti-r 
tution  to  vojluntary  exertions,  as  Well  as  to  the 
quantity  of  defire  or  of  averfion.  This  fufccpti-^ 
bilityof  the  fyftem  to  voluntary  motions  isteraned 
vokmtarity,  todilHnguifb  it  from  volition,  which 
is  the  exertion  of  defire  or  averfion ;.  thefe  difeafes 
will  be  treated  of  at  lQng;th  in  tiiie^progref?  of  the 
work. 

jL^Jfociation, 
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AJfocuxtton. 

III.  1.  Itisnoteafy  toaffignacaufe^why  thofe 
animal  moyeroents^  that  have  once  occurred  in 
fucceiiion^  or  in  combination,  ihould  afterwards 
have  a  tendency  to  fucceed  or  accompany  each 
other.  It  is  a  property  of  animation,  and  diftin* 
guifhes  this  orddr  of  being  firom  the  other  pro- 
ductions of  nature. 

When  a  child  firft  wrote  the  word  man,  it  was 
diftinguifhed  in  his  mind  into  three  letters,  and 
thofe  letters  into  many  parts  of  letters;  but  bjr 
repeated  ufe  the  word  man  becomes  to  his  hand 
in  writing  it,  as  to  his  organs  of  fpeech  in  pro- 
nouncing it,  but  one  movement  without  any  deli* 
beration,  or  fenfation,  or  irritation,  interpofed 
between  the  parts  of  it.  And  as  many  feparate 
motions  of  our  mufdes  thus  become  miited,  and 
form,  as  it  were,  one  motion;  fo  each  feparatc 
motion  before  fuch  union  may  be  conceived  to 
confift  of  many  parts  or  fpaces  moved  through ; 
and  perhaps  even  the  individual  fibres  of  our 
mufcles  have  thus  gradually  been  brought  to  a<St 
in  concert,  which  habits  began  to  be  acquired  as 
early  as  the  very  formation  of  the  moving  organs, 
long  before  the  nativity  of  the  animal ;  as  ex- 
plained in  the  Sedtion  XVl.  2.  on  inftinft. 

2.  There  are  many  motions  of  the  body,  be- 
longing to  the  irritative  clafs,  which  might  by  a 

hafty 
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haily  obfervcr  be  miftakcn  for  aflbciated  ones ; 
as  the  periftaltic  motion  of  the  flomach  and  in«- 
tellines,  and  the  contra6ti(His  of  the  heart  and  ar- 
teries, might  be  fuppofed  to  be  alTociated  with 
the  irritative  motions  of  their  nerves  of  fenfe* 
rather  than  to  be  excited  by  the  irritation  of  their 
mufcular  fibres  by  the  diftention,  acrimony,  or 
momentum  of  the  blood.  So  the  diilention  or 
elongation  of  mufcles  by  objeAs  external  to  them 
irritates  them  into  contraftion,  though  the  cuti- 
cle or  otlier  parts  may  intervene  between  the  fti  • 
mulattng  body  and  the  contrailing  mufcle.  Thus 
a  horfe  voids  his  excrement  when  its  weight  or 
bulk  irritates  the  re<5lum  or  iphin6l:er  ani.  Thcfe 
mufcles  z£x  from  the  irritation  of  diftention,  when 
he  excludes  his  excrement,  but  the  mufcles  of  the 
abdomen  and  diaphragm  are  brought  into  mo- 
tion by  aflbciation  with  thofe  of  the  fphin<5ter  and 
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SECT.    XII. 

©F    STIMULUS,    SENSORIAL    EXERTION,    AND 
FIBROUS  CONTRACTION. 

I.  Of  fibroiiS  contraftion.     i.  Two  particles  of  a  JiBre  can- 
not approach  without  the  intirvention  of  fomething^  as  in 
magnetifm^  dc^icity^  elajlicity.     Spirit  of  life  is  not  ele8ric 
0ther,     Galvant's  experimtnts.     2.  Contra^ion  of  a  fibre, 
3.   Relaxation  fucceeds*     4.   Succejfive  contrailioHs^  w'dh 
interval^,     ^ick  pulfe  from  debiHjty%  from  paucity  of  blood* 
Heak  conir anions  performed  in  lefs  timcy   and  withfhorter 
intervals,     ^,  Lajljitmtion  of  the  fibres  continues  aftgr  con- 
tra^ion,     6.  Contra^ion  greater  than  ufual  induces  pleafurc 
inr  pain,     7   Mobility  of  the  fibres  uniform,     ^tantity  of 
fenforial  power fu^ates^     Co^flitutes  excitability.      11.  Of 
fenforial  exertion,     i.  Animal  motion  includes  fiimubis, 
fenforial  power ^  and  cont  raMe  fibres n>     The  fcnforial facul- 
ties a^  fcparately  or  conjointly.     Stimulus  of  four  kinds. 
Strength  and  weakncfs  defined.     Seyijorial  power  perpetually 
exhaujled  and  renewed.     IVeaknefs  from  defe^l  offlimubts* 
From  defeti  of  fenforial  power  ^  the  direH  and  indirefi  debi- 
lity of  Dr.   Brown,     IVhy  we  become  warm  in  Buxton 
bath  after  a  time^  and  fee  well  after  a  time  in  a  darhfh 
room*     Fibres  may  ad  violently ^  or  with  their  whole  f  or ce^ 
and  yet  feebly.     Great  exertion  in  inflammation  esfplaimi* 
Great  mufcular  force  of  fome  infane  people.     2.  Occafional 
accumulation  of  fenforial  power  in  mufcles  fubje^l  to  confioHt 
Jiimulus.     In  animals  fleeping  in  winter.     In  ^ggSf  feeds, 
fcirrhous  tumours ^  tendons^  bones,     3.  Great  exertion  intro- 
duces pleafure  or  pain.     Inflammation,     Libration  of  tbt 

Jyfim 


I 

Sect.  XH.  AND  EXERTION.  79 

fnfian  hetvoeem  torpvr  and  aRivlty\  Fevtr-fis-  .  4*  Difire 
und averjum  introducfd,  pxcffsofvol^tien^xris/cvii'S,  IIL 
Of  repeated  (timulus.  i.  Ajilnudus  rtptatti/itQofritim^itlj 
hfes  ^ffefl.  As  opium,  wine,  grief,  >  Hence  old  age. 
Opium  and  aloes  ^nfinalt  dvfes,  2.  AJllmnlus  not  upcalci 
iwf frequenttf  d^es  mt  kfi  efft^.  Perpetual  movemeMi.^f 
the  vital  organs.  3.  A.Jlimuius,  repeated  at  uniform,  ^.^cs 
produces  greater  effe^^     Irritati9n  eomiined  witk  afficiatitn^ 

4.  A^imulvs  repeated  frequmtly  eutd  uni/ormfy,  may  be  wth* 
drawn^  and  tie  a^ion  af  the  organ  ivill  cufitinHe.  Hence 
th£  hark  ewes  ague$^  and  ftrengthem  vseak  cwJiifUti^ns, 

5.  Defe^  ofjlimulm  repeated  at  certain  internals  (aufes 
fever 'Jits,     6.  Stimulus  long  applied  ceafes  to  a^  a  fecond 

time.  'J,  If  a  Jlimulus  excites  fenfation  in  an  organ  not 
mJiiaUy  excited  inte  fenfation,  infammati^n  is  produced^ 
rV,  Of  ftimvilus  greater  than  naturaL  i.  A  flimnhts 
greater  than  natural  dinuni/hes  the  quantity  of  fenforud 
power  in  generuL  2.  In  particular  organs,  3*  Induces  the 
9rgan  into  fpafmodic  actions.  4.  Induces  the  antagoni/I 
fibres  into  a^ion.  5.  Induces  the  organ  into  convuljivc  or 
fixed fpafms,  6.  Produces  par alyfis  of  the. organ.  V.  Of 
ftimulus  lefe  than  natural,  i.  Stimulus,  lefs  than  naturai 
$ccafions  accumulation  offenforial  p0'u;er  in  general.  %.  In 
particular  organs,  flufhin?  of  the  face  in  afr<^ly  morning. 
Li  fibres  fubjeH  to  perpetual  jlimulus  only,  ^mntity  of fen^ 
forial  poivcr  inverfely  as  the  flimulus.  3.  Induces  pain. 
As  of  cold,  hunger,  headach,  4.  Induces  more  feeble 
and  frequent  contradion.  As  in  low  fevers.  JVhich  are 
frequently  owing  to  deficiency  of  fcnforial  poiver  rather  than 
to  deficiency  of  ftimulus.  5.  Inverts  fuccejjive  trains  of 
motion.  Inverts  ideas.  6.  Induces  paralyjis  and  death. 
VI.  Cure  of  increafed  exertion,  i .  Natural  cure  of  ex* 
bauflum,  offenforial  po'xer,  2.  Decreafe  the  irritations. 
Vtnef6^on.  \Cold^     Abflincnce,     3.  Prevent  the  previous 

cold 
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told  fa.  Opiwn.  Berk.  JVarmtb.  Anger.  Swfrife. 
4«  Excite  fime  other  part  of  tbtfyjiem.  Opium  and  warm 
bath  relieve  pains  both  from  defed  and  from  excejs  offlimdas. 
5.  Firjl  increafe  the  Jiimului  above^  and  then  decreafe  it 
beneath  the  natural  quantity.  VII.  Ciirc  of  dacreaied  ex- 
ertion. 1.  Natural  cure  by  accumulation  of  fenfmal power, 
Jgue-fits.  Syncope.  2.  Increafe  the  Jlimulation^  by  wine^ 
opium^  given  fo  as  not  /*  intoxicate.  Cheerful  ideas. 
3.  Change  the  kinds  offlimuhs.  4.  Stimulate  the  afjodaui 
ergans.  Bliflers  of  ufe  in  heart^bum^  and  cold  extrenuticsi 
5,  Decreafe  the flimulation  for  a  time^  cold  bath*  6.  X)/- 
creafe  the  Jlimtflation  belovj  natural^  and  then  increafe  it 
above  natural.  Bark  after  emetics.  Opium  after  verufec^ 
iion.  Praflice  of  Sydenham  in  chlorojts,  J,  Prevent  un-- 
neccffary  expenditure  offenforialpou,*er.  Decumbent  pofba^e^ 
Jilence^  darkncfs,  Ptilfe  quickened  by  rifing  out  of  bed, 
8.  To  thegreateji  degree  of  quiefcence  apply  the  leaftfiimu' 
ius,  Otherwife  paraljfis  or  inflammdtipn  of  the  organ  enfues. 
GiUf  wine^  bliflers^  deflroy  by  too  great  Jiimulation  in  fevers 
with  debility.  Intoxication  in  the  flight eff  degree  fucceedcd 
by  debility.  Golden  rule  for  determining  the  befl  degree  of 
Jlimulus  in  low  fevers.  Another  golden  rule  for  determining 
the  quantity  ofjpirit  which  thofcy  who  etre  debilitated  by  drinking 
it^  mayfafely  omit.  VIII.  Conclujton.  Somefimuli  increafe 
the  produ^pon  of  fcnforial  power. 

1.  Offibrotis  contraSlon. 

1.  If  two  particles  of  iron  lie  near  each  other 
without  motion,  and  afterwards  approach  each 
other ;  it  is  reafonable  to  conclude  that  fomething 
belides  the  iron  particles  is  the  caufc  of  their  ap- 
proximation; this  inviiible  fomething  is  termed 

magnetilni. 
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magnetiftn.  In  the  fame  manner,  if  the  particles, 
which  compofe  ati  animal  mufcle,  do  not  touch 
each  other  in  the  relaxed  ilate  of  the  mufcle,  and 
arc  brought  into  contad  during  the  contraction 
of  thfe  mufcle  5  it  is  ifeafonable  to  conclude,  that 
fonie  other  agent  is  the  caufe  of  this  newapprox-* 
imation.  For  nothing  can  aS^  where  it  does  not 
txiji ;  fot  to  a£f  includes  io  exijl ;  and  therefore  the 
particles  of  the  mufcular  fibre  (which  in  its  ftate 
of  relaxation  ate  fuppofed  liot  to  touch)  canndt 
afFeA  each  oth^r  \vithdilt  the  influence  (rf  fome 
intermediate  agent;  this  agent  is  here  termed  the 
fpirit  of  animation,  or  fenforial  power,  but- may 
with  equal  propriety  be  termed  the  power,  which 
caafes  contndUon;  or  may  be  called  by  any  other 
name,  which  the  reader  may  choofe  to  affix  to  it* 

The  coiitradion  6f  a  mufcular  fibre  may  be 
jcompared  to  the  following  eleAric  experitnenti 
which  is  here  mentioned  not  as  a  philofophical 
analogy,  but  as  an  illufl:ration  or  fimile  to  facili- 
tate the  conception  of  a  difficult  fubjedl.  Let 
twenty  very  (mall  Leyden  phials  properly  coated 
be  hung  in  a  row  by  fine  filk  threads  at  a  fmall 
diftance  firom  each  other;  let  the  internal  charge 
of  one  phial  be  pofitive,  and  of  the  other  negative 
alternately,  if  a  communication  be  made  from  the 
internal  furface  of  the  firft  to  the  external  furface 
of  the  laft  in  the  row,  they  will  all  of  them  in* 
ilaotly  approach  each  other,  and  thus  ihorten  a 

VOL.  u  G  line 


S%  OF  STIMULUS        Sect.  XM.  u  t. 

line  that  might  conned):  them  like  a  mufbuUr  fibre^. 
See  Botanic  6arden>  P*  I., Canto  I.  1.  302.  note 
on  Gymnotus. 

Tlie  attno^ions  of  eleAricity  or  of  magnetifin 
do  not  apply  philofophically  to  the  illufbration  of 
the  contnStioa  of  atnknal  fibres,  iince  the  force  of 
thofe  attradticnis  increafes  in  fome  pn^rtion  in- 
Verfely  ais  the  diftance^  but  in  omfcular  motion 
there  appears  no  difieience  in  Telocity  or  ilrei^tb 
during  the  beginning  or  end  of  the  contradtion, 
but  what  may  be  clearly  afcribed  to  the  varying 
mechanic  advantage  in  the  approximation  of  one 
bone  to  another.  Nor  can  mufcular  motion  be 
aflimilated  with  greater  plaufibility  to  the  attrac- 
tion of  cohefion  or  elaflicity ;  for  in  bending  a 
fleel  fpring,  as  a  imall  fword^  a  lefs  foax  is  le^ 
quired  to  bend  it  the  £rft  inch  than  the  fecond; 
and  the  fecond  than  the  third;  the  particles  of, fteel 
on  the  convex  fide  of  the  bent  fpring  endeavour^ 
ing  to  reftore  tfacmfelves  m(»c  powerfully  the 
further  they  are  drawn  from  each  other*  See  Bo- 
tanic Garden,  P.  I.  addit.  Note  XVIII. 

I  am  aware  that  this  may  be  explained  another 
way,  by  fuppofing  the  ekftidty  of  the  fpring  to 
depend  more  on  the  conprefficm  of  the  particle* 
on  the  concave  fide  than  on  the  extenfion  of  them 
on  the  convex  fide;  and  by  fuppofing  the  elaili* 
city  of  the  elaflic  gum  to  depend  more  on  the 
refiftance  to  the  lateral  compreiEon  of  its  particle* 
tbm  to  the  longitudinal  extenfion  of  them.    Nc-^ 

verthelefi 
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verthelefs  in  mufcular  contra'dtion,  as  above  ob- 
ferved,  there  appears  no  difference  in  the  velocity 
or  force  of  it  at  its  commencement  or  at  its  termi- 
nation; from  whence  we  mull  conclude  that 
animal  contradtion  is  governed  by  laws  of  its  own, 
and  not  by  thofe  of  mechanics,  chemiftry,  mag- 
netifm,  or  eledfaicity. 

On  thefe  accounts  I  do  not  think  the  experi^ 
mcnts  conclufive,  which  were  lately  publilhed  by 
Galvani,  Volta,  and  others,  to  fliew  a  fimilitude 
between  the  fpirit  of  animation,  which  contra6b 
the  mufcular  fibres,  and  the  electric  fluid.     Since 
the  eledhic  fluid  may  aft  only  as  a  more  potent 
ftimulus  exciting  the  mufcular  fibres  into  a6lion, 
and  not  by  fupplying  them  with  a  new  quantity 
of  the  fjpirit  of  life.    Thus  in  a  recent  hemiplegia 
I  have  fi-equently    obferved,  when  the   patient 
yawned  and  ftretched  himfelf,  that  the  paralytic 
limbs  moved  alfo,  though  they  were  totally  dif- 
obedient  to  the  will.     And  when  he  was  eledlri- 
fied  by  paflirig  Ihocks  from  the  affedled  hand  to 
the  aflfeiSled  foot,  a  motion  of  the  paralytic  limbs 
was  alfo  produced.     Now  as  in  the  adl  of  yawn- 
ing the  mufcles  of  the  paralytic  limbs  were  excitod 
into  axSlion  by  thcflimulus  of  the  irkfomenefs  of  a 
continued  pofhu^,  and  not  by  any  additional  quan- 
tity of  the  fpirit  of  life;  fo  we  may  conclude,  that 
the  paflage  of  the  eleftric  fluid,  which  produced 
a  fimilar  eiFeft,  a6led  only  as  a  ftimulus,  and  not 
by  fupplj^ng  any  addition  of  fenforial  power. 

G2  If 
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If  ncvcrthclefs  this  theory  ftiould  ever  beooroc 
eftabliffacd^  a  Aimulus  miifl  be  called  an  edudof 
of  vital  ether;  which  ftimulus  may  confift  of  fcn- 
iation  or  volition,  as  in  the  electric  eel,  as  well  as 
in  the  appulfes  of  external  bodies ;  and  by  drawing 
off  the  charges  of  vital  fluid  may  occafion  the  con- 
traction or  motions  of  the  mufcular  fibres^  and  or- 
gans of  fenfe. 

2.  The  immediate  effeft  of  the  a<fUon  of  the 
fpirit  of  animation  or  fenforial  power  on  the  fi- 
brous  parts  of  the  body,  whether  it  a6ts  in  the 
mode  of  irritation,  fenfation,  volition,  or  aflbci- 
ation,  is  a  contraction  of  the  animal  fibre,  accord- 
ing to  the  fecond  law  of  animal  caufation.  ScCl. 
IV.  Thus  the  flimulus  of  the  blood  induces  the 
contraction  of  the  heart ;  the  agreeable  tafte  of  a 
ftrawberry  produces  the  contraction  of  the  mufcles 
of  deglutition ;  the  effort  of  the  will  contraCls  the 
mufcles,  which  move  the  limbs  in  walking;  and 
by  affociation  other  mufcles  of  the  trunk  are 
brought  into  contraction  to  preferve  the  balance  of 
the  body.  TTie  fibrous  extremities  of  the  organs 
of  fenfe  have  been  (hewn,  by  the  ocular  fpeChu  in 
SeCl.  III.  to  fuffer  fimilar  contraClion  by  each  of 
the  above  modes  of  excitation ;  and  by  their  con- 
figurations to  conftitute  our  ideas. 

3.  After  animal  fibres  have  for  fome  time  been 
excited  into  contraction,  a  relaxation  fucceeds, 
even  though  the  exciting  caufe  continues  to  aCl. 
In  refpcCl  to  the  irritative  motions  tKis  is  exem- 
plified 
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plified  in  the  periff  altic  cx)ntraftions  of  the  bowels; 
which  ceafe  and  are  renewed  alternately,  though 
the  ftimulus  of  the  aliment  continues  to  be  uni- 
formly applied;  in  the  fenfitive  motions,  as  in 
ftrangury,  tenefmus,  and  parturition,  the  alter- 
nate contradlions  and  relaxations  of  the  mufdes 
exift,  though  the  ftimulus  is  perpetual.  In  oxir 
voluntary  exertions  it  is  experienqed,  as  no  one 
can  hang  long  by  the  hands,  however  vehemently 
he  wills  fo  to  do ;  and  in  the  aflbciatc  motions 
the  conftant  change  of  our  attitudes  evinces  the 
neceffity  of  relaxation  to  thofe  nmfcles,  which  have 
been  long  in  aAion. 

This  relaxation  of  a  mufcle  after  its  contrac- 
tion, even  though  the  flimulus  continues  to  be 
applied,  appears  to  arife  from  "die  expenditure  or 
diminution  of  the  fpirit  of  animation  previoufly 
refident  in  the  mufcle,  according  to  the  fecond 
law  of  animal  caufation  in  Sedl.  IV.  In  thofe 
conftltutions,  which  are  termed  weak,  the  fpirit 
of  animation  becomes  foomer  exhaufted,  and  tre- 
nruk^as  motions  are  produced,  as  in  the  hands 
of  infirm  people,  when  they  lift  a  cup  to  their 
mouths.  This  quieter  exhauftion  of  the  fpirit 
of  animation  is  probably  owing  to  a  lefs  quantify 
of  it  reflding  in  the  aAing  fibres,  which  there- 
fore more  fr^uently  require  a  fupply  from  the 
nerves,  which  belong  to  them. 

4.  If  the  fenforial   power  continues  to  a<5tj 

vrhejther  it  a<5ls  in  the  mode  of  irritation,  fcofa- 

G  3  tion. 
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tion,  volition,  or  allbciationi  a  new  contraction 
of  the  animal  fibre  fucceeds  after  a  certain  inter- 
\al ;  which  interval  is  of  ihorter  continuance  ia 
weak  people  than  in  ftrong  ones.  This  is  exem- 
plified'in  the  fliaking  of  the  hands  of  weak  peo- 
ple, when  they  attempt  to  write.  In  a  mana- 
fcript  epiille  of  one  of  my  correfpondents,  which 
is  written  in  a  fmall  hand,  I  obferved  from  four 
to  fi^  zig2:ags  in  the  perpendicular  ftroke  of  every 
letter,  which  fhews  that  both  the  contra6lions  o£ 
the  fingers,  and  intervals  between  them,  mufl 
have  been  performed  in  very  Ihort  periods  of 
time. 

The  times  of  contradtion  of  the  raufcles  of  en- 
feebled people  being  kls,  and  the  intervals  be-» 
tween  thofe  contractions  being  lefs  alfo,  accounts 
for  the  quick  pulfe  in  fevers  with  debihty^  and  in 
d)ring  animals.  The  fhortnefs  of  the  intervals 
between  one  contraction  and  another  in  weak 
conftitutions,  is  probably  owing  to  the  general 
deficiency  of  the  quantity  of  the  fpirit  of  anima- 
tion, and  that  therefore  there  is  a  lefs  quantity 
of  it  to  be  received  at  each  interval  of  the  aCtivily 
of  the  fibres.  Hence  in  repeated  motions,  as  of 
the  fingers  in  performing  on  the  harpfichord,  it 
would  at  firft  fight  appear,  that  fwiftnefs  and 
ftrength were  incompatible;  neverthelefsthefingle 
contraction  of  a  mufcle  is  performed  with  greater 
velocity  as  well  as  with  greater  force  by  vigorous 
conftitutions,  as  in  throwing  a  javelin. 

There  is  however  another  circumftancci  which* 

may 
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may  often  contribute  to  caufe  the  quicknefs  of 
the  pulfe  in  nervous  fevers,  as  in  animals  bleed- 
ing to  death  in  the  Aaughter-houfe ;  which  is  the 
deficient  quantity  of  blood;  whence  the  heart  iff 
but  half  diftended,  and  in  confequenee  fooner 
contrails.    See  Se6):.  XXXIL  «.  1, 

For  we  muft  not  confound  frequency  of  repe- 
tition with  quicknefs  of  motion,  or  tlie  number  of 
pulfations  with  the  velocity,  with  which  the 
fibres,  whidi  conftitute  the  coats  of  the  arteries, 
eontraA  themfelves.  For  where  the  frequency 
of  the  pul&tions  is  but  f!tventy-five  in  a  minute, 
as  in  health;  the  contra^ng  fibres,  which  con- 
iKtute  the  fides  of  &e  arteries,  may  move  through 
a  greater  fpace  in  a  given  time,  dian  where  the 
frequency  of  pulfation  is  one  hundred  and  fifty 
in  a  minute,  as  in  fome  fevers  with  great  debi- 
Kty.  For  if  in  thofe  firters  the  »tmes  do  not  ex- 
pand themfdves  in  their  diaftole  to  more  than 
half  the  ufual  diameter  of  dieir  diaftole  in  health, 
the  fibres  which  conftitute  their  coats,  will  move 
through  a  lefs  fpace  in  a  minute  than  in  health, 
though  they  make  twb  pulfations  for  one. 

Suppofe  tfie  diameter  of  the  artery  during  its 
fyflole  to  be  one  line,  and  that  the  diameter  of 
the  fame  artery  during  its  diaftole  is  in  health 
four  Knes,  and  in  a  fever  with  great  debility 
only  two  lines.  It  follows  that  the  arterial  fibres 
contraA  in  health  from  a  circle  of  twelve  lines 
in  circumference  to  a  circle  of  three  lines  in  cir- 
G  4  cumference. 
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camference,  that  is  they  move  through  a  fpace 
of  nine  lines  in  length.  While  the  arterial  fibres 
in  the  fever  with  debility  would  twice  contraA 
from  a  circle  of  fix  lines  to  a  circle  of  three  lines; 
that  is  while  they  move  through  a  fpace  eqiial 
to  fix  lines.  Hence  though  the  firequency  of  pul- 
iation in  fever  be  greater  as  two  to  one,  yet  the 
velocity  of  contraction  in  health  is  greater  Bfi  nine 
to  fix,  or  as  three  to  two. 

On  the  contrary  ip  inflammatory  difpafes  with 
ilrcngth,  as  in  the  pleurify,  the  velocity  of  the  con^ 
tra<9ing  fides  of  the  arteries  is  much  greater  than 
in  health ;  for  if  WP  fuppofe  the  number  of  pul- 
fations  in  a  pleurify  to  be  half  48  much  more  than 
in  health,  that  i^  as  one  hqndred  and  twenty  to 
eighty,  (which  is  about  what  generally  happens 
in  inflamn^atorj'  difeafes)  and  if  the  diameter  of 
the  artery  in  diafiole  be  or^  third  greater  than  in 
health,  which  I  hejiere  is  near  the  truth,  the  re^ 
fult  will  be,  that  the  velocity  of  the  contradlile 
fides  of  the  arteries  will  be  in  a  pleurify  as  two 
9nd  a  half  tp  one,  compared  to  the  velocity  of 
their  contra6tipn  in  a  fl:ate  of  health ;  for  if  the 
circumference  of  the  fyftole  of  thf  artery  hp  three 
line^,  and  the  dia|lole  iti  he^lt|i  b^  t>ve^ve  lines 
in  circupifereqce,  and  in  a  pkvirify  eighteen  lilies; 
and  fecpndly,  if  the  artery  pujfatcs  f hrice  in  the 
difeafed  ftatc  for  twice  in  the  healthy  one,  it  fol- 
lows, that  the  velocity  of  cpntra6lion  in  the  dif- 
caied  Aate  tq  that  ^n  the  healthy  ilate  will  be 

forty* 
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forty-five  to  eighteen,  or  as  two  and  a  half  to 
one. 

From  hence  it  would  appear,  that  if  we  had  a 
criterion  to  determine  the  velocity  of  the  arterial 
contnuSlions,  it  would  at  the  fame  time  give  us 
their  ftrength,  and  thus  be  of  more  fervice  in  dif- 
tinguifhing  difeafes,  than  the  knowledge  of  their 
firequency^  As  fuch  a  criterion  cannot  be  had, 
the  frequency  of  puUation,  the  age  of  the  patient 
being  allowed  for,  will  in  fome  meafure  aflift  us 
to  diftinguifh  arterial  ftrength  frcHB  arterial  de^ 
bilit;r,  fince  in  inflammatory  difeafesr  with  ftrength 
the  frequency  feldom  exceeds  one  hundred  and 
eighteen  or  one  hundred  and  twenty  puUations  in 
a  minute ;  imlefs  under  fome  peculiar  drcum* 
ftance,  as  the  great  additional  fiimuli  of  wine  or 
q£  external  heat 

5.  After  a  mufde  or  organ  of  fenfe  has  been 
excited  into  contradidn,  and  the  fenforial  power 
oeafes  to  a<St,  the  laft  fituation  or  configuration  of 
it  continues ;  unlefs  it  be  difturbed  by  the  a<^on 
of  fome  antagonift  fibres,  or  other  extraneous 
power.  Thus  in  weak  or  languid  people,  where- 
ever  they  throw  their  limbs  on  their  bed  or  fofa, 
there  they  lie,  till  another  exertion  changes  their 
attitude;  hience  one  kind  of  ocular  fpe<ftra  feems 
to  be  produced  after  looking  at  bright  obje6ls ; 
thus  when  a  fire-ftick  is  whirled  rQund  in  the 
night,  there  appears  in  the  eye  a  complete  circle 
pf  4n?;  tl^e  a^on  or  configuration  of  ope  part 


y>  OF  STIMULUS       Sbct.  XII.  i.  6, 

of  the  retina  not  ceafing  before  the  return  of  the 
whirling  fire. 

Thus  if  any  one  looks^  the  fetUng  fun  for  a 
Ihort  time,  and  then  covers  his  ck)fed  eyes  with 
his  hand,  he  will  for  many  feconds  of  time  per- 
ceive the  image  of  the  fun  on  his  retina.  A  fimi- 
lar  image  of  all  other  bodies  would  remain  feme 
time  in  the  eye,  but  is  efiaced  by  the  eternal 
diange  df  the  motions  of  the  extremity  of  this 
iitrvt  in  our  attention  to  other  obje<9s«  See  Se€t. 
XVIL  1.  ».  on  Sleep.  Ueoce  the  dark  fpots, 
and  other  ocular  fpe6tra,  are  m<Mre  frequently  at- 
tended to,  and  remain  longer  in  the  eyes  of  weak 
people,  as  aAer  vi61ent  exercife,  int(»dcation,  or 
want  of  fleep. 

6.  Acontra4Stionof  the  fibres  fomewhat  greater 
than  ufuai  introduces  pleafurable  fen(ation  into 
the  fyftem,  according  to  the  fourth  law  of  animal 
caufatioh.  Hence  the  pleafure  in  the  beginning 
of  drunkennefs  is  owing  to  the  increafed  aiSion 
of  the  fyftem  from  the  flimulus  of  vinous  fpirit  ot 
of  opium.  If  the  contra<^ions  be  ftill  greater  in 
energy  or  duration,  painful  fenfations  are  intro- 
duced, aji  in  confequence  of  great  beat,  or  cauf* 
tic  applications,  or  fatigue. 

If  any  part  of  the  fyftem,  which  is  ufed  to  per- 
petual adlivity,  as  the  ftomach,  or  heart,  or  the 
fine  vefifels  of  the  Ikin,  ads  for  a  time  with  lefe 
energy,  another  kind  of  painful  fenfation  enfues, 
which  IS  called  hunger,  or  fiiint&efs,  or  cold. 

This 
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This  occurs  in  a  left  degree  in  the  locomotive 
mufcles^  and  is  called  wearifomenefs.  In  the  two 
former  kinds  of  fen&don  there  is  an  expenditure 
of  fenforial  power,  in  thefe  Utter  there  is  an  ac« 
cumulation  of  it. 

7.  We  have  ufed  the  words  exertion  of  fen* 
ibrial  power  as  a  general  term  to  exprefe  either 
irritation,  fenfation,  volition,  or  ailbciation ;  that 
is,  to  cxprefe  the  a6tivity  or  motion  of  the  fpirit 
of  animation,  at  the  thnp  it  produces  the  con-» 
tnuSions  of  the  fibroUs  pftrts  of  the  fjr^em.  It  may 
be  fuppofed  that  there  may  ^dfl:  a  greater  or  left 
mobility  of  the  ^brous  parts  of  our  fyftem,  or  a 
I»-openiity  to  be  ilimulated  into  contraction  by 
the  greater  or  left  quantity  or  energy  of  the  fpirit 
of  animation;  and  that  hence  if  the  exertion  of 
the  fenforial  power  be  in  its  natural  Hate,  and 
the  mobility  of  the  fibres  be  ibcreafed,  the  lame 
quantity  of  fibrous  contraction  will  be  caufed,  aa 
if  the  mobility  of  the  fibres  continues  in  its  na- 
tural ftate,  and  the  fenf(Hial  exertion  be  increafed. 

Thus  it  may  be  conceived,  that  in  difeafes  ac-* 
companied  with  ftrength,  as  in  inflammatory  fe- 
vers with  arterial  ftrength,  that  the  caufe  of 
greater  fibrous  contraction  may,  exiit  in  the  in* 
creafed  mobility  of  die  fibres,  whofe  contraCtionai 
are  thence  both  more  forceable  and  more  fre- 
quent. And  that  in  difeafes  attended  with  debi- 
lity, as  in  nervous  fevers,  where  the  fibrous  con;* 
tradiona  are  weaker,  and  more  firequent,  it  may 

be 
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be  conceited  that  the  caufe  confifis  in  a  decreafe 
of  mobility  of  the  fibres ;  and  that  thofe  weak 
conflitutions^  which  aire  attended  with  cold  ex- 
tremities and  large  pupils  of  the  eyes,  may  pof- 
fefs  lefs  mobility  of  the  contraAile  fibres,  as  well 
as  lefs  quantity  of  exertion  of  the  fpirit  of  ani- 
mation. 

In  anfwer  to  this  mode  of  reafoning  it  may  be 
fufiicient  to  obfervc,  that  the  contradtile  fibres 
confifi:  of  inert  matter,  and  when  the  fenforial 
power  is  withdrawn,  as  in  death,  they  poflefs  no 
power  of  motion  at  all,  but  remain  in  their  laft 
Hate,  whether  of  contraction  or  relaxation,  and 
muft  thence  derive  the  whole  of  this  property 
from  the  fpirit  of  animation.  At  the  fame  time 
it  is  not  improbable,  that  the  moving  fibres  of 
flrong  people  may  poflefs  a  capability  of  receiv- 
ing or  containing  a  greater  quantity  of  the  fpirit 
of  animation  than  thofe  of  weak  people. 

In  every  contraction  of  a  fibre  there  is  an  expen- 
diture of  the  fenforial  power,  or  fpirit  of  anima* 
tion ;  and  where  (he  exertion  of  this  fenforial  power 
has  been  for  fome  time  increafed,  and  the  mufclea 
or  organs  of  fenfe  have  in  confequence  aCled  with 
greater  energy,  its  properifity  to  activity  is  pro- 
portionally leflened;  which  is  to  be  afcribcd  to 
the  exhauftion  or  diminution  of  its  quantity.  On 
the  contrary,  where  there  has  been  lefs  fibrous 
contraction  than  ufual  for  a  certain  time,  the  fen- 
forial power  or  fpirit  of  animation  becomes  accu^ 

mulated 
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jnulated  in  the  ina6livc  part  of  the  fyftem.  Hence 
vigour  fuccceds  reft,  and  hence  the  propenfity  to 
adion  of  all  our  organs  of  fenfe  and  mufcles  is 
in  a  ftate  of  perpetual  flu6hiation.  The  irrila- 
bility  for  jnftilnce  of  the  retina,  that  is,  its  quan- 
tity of  fcnforial  power,  varies  every  moment  ac- 
cording to  the  brightnefs  or  obfcurity  of  the  ob- 
jtA  laft  beheld  compared  with  the  prefent  one. 
The  fame  occurs  to  our  fenfe  of  heat,  and  to  every 
part  of  our  fyftem,  which  is  capable  of  being  ex* 
cited  into  adlion. 

When  this  variation  of  the  exertion  of  the  fen- 
forial  power  becomes  much  and  permanently 
above  or  beneath  the  natural  quantity,  it  becomes 
a  difeafe.  If  the  irritative  motions  be  too  great 
or  too  little,  it  Ihews  that  the  ftimulus  of  exter- 
nal things  affefte  this  fenforial  power  too  violently 
or  too  inertly.  If  the  fenfitive  motions  be  too 
great  or  too  litde,  the  caufe  arifes  from  the  defi- 
cient or  exuberant  quantity  of  fenfation  produced 
in  confequence  of  the  motions  of  the  mufcular 
fibres  or  organs  of  fenfe;  if  the  voluntary  a<9ion8 
are  difeaied  the  caufe  is  to  be  looked  for  in  the 
quantity  of  volition  produced  in  confequence  of 
the  delire  or  averfion  occafioned  liy  the  painful  or 
pleafurable  fenfations  above  mentioned.  And  the 
difeafes  of  aflbciation  probably  depend  on  the 
greater  or  lefs  quantity  of  the  other  three  fcnfo- 
rial powers  by  which  they  were  formed. 

From  whence  it  appears  that  the  propenfity  to 

a&ion» 
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aiftion,  whether  it  be  called  irritability^  fenfibi* 
lity,  voltintarity,  or  affodability,  is  only  another 
mode  of  exprdEon  for  the  quantity  of  fenforial 
power  refiding  in  the  organ  to  be  excited.  And 
that  on  the  contrary  the  words  ininitability  and 
infenfibility,  together  with  inaptitude  to  vcdun- 
tary  and  afTociate  motions,  are  fynonymous  with 
deficiency  of  the  quantity  of  fenforial  power,  or 
of  the  fpirit  of  animation,  refiding  in  the  organs 
to  be  excited. 


II.  OfJenforialExerfum. 

1.  There  arc  three  circumftances  to  be  attend- 
ed to  in  the  production  of  animal  motions.  ift« 
The  ftimulus.  2.  The  fenforial  power.  Sd.  The 
contraiStile  fibre.  Ifi:.  A  fi:imulus,  external  to  the 
organ,  originally  induces  into  action  the  fenfo- 
rial £iculty  termed  irritation;  this  produces  the 
contraction  of  the  fibres,  which,  if  it  be  perceived 
at  all,  introduces  pleafure  or  pain;  which  in  their 
active  fl:ate  are  termed  fenfatibn;  which  is  ano- 
ther fenforial  faculty,  and  occafionally  produces 
contraction  of  the  fibres;  this  pleafure  or  pain  is 
therefore  to  be  confidered  as  another  flumulus, 
which  may  either  aCt  alone  or  in  conjundion  with 
the  former  faculty  of  the  fenforium  termed  irri- 
tation. This  new  ilirpulus  of  pleafure  or  pain 
either  induces  into  aCtion  the  fenforial  facvdty 
8  termed 
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termed  fenfation,  which  then  produces  the  con- 
tradlioa  of  the  fibres;  or  it  introduces  dcfire  or 
averfion,  which  excite  into  adlion  another  fen- 
forial  faculty,  termed  volition,  and  may  therefore 
be  confidered  as  another  ftimulus,  which  either 
alone  or  in  conjun6lion  with  one  or  both  of  the 
two  former  faculties  of  the  fenforium  produces 
the  contra6tion  of  animal  fibres.  There  is  ano- 
ther fenforial  power,  that  of  aflbciatron,  which 
perpetually,  in  conjun6lion  with  one  or  more  of 
the  above,  and  frequently  fingly,  produces  the 
contrai^ion  of  animal  fibres,  and  which  is  itfelf 
excited  into  alftion  by  the  previous  motions  of 
contraiSling  fibres. 

Now  as  the  fenforial  power,  termed  irritation, 
refiding  in  any  particular  fibr^  is  excited  into 
exertion  by  the  ftimulus  of  external  bodies  a6ling 
on  thofe  fibres;  the  fenforial  power,' termed  fen- 
iation^  refiding  in  any  particular  fibres  is  excited 
into  exertion  by  the  ftimulus  of  pleafure  or  pain 
a6Ung  on  thofe  fibres ;  the  fenforial  power,  termed 
volition,  refiding  in  any  particular  fibres  is  excit- 
ed into  exertion  by  the  ftimulus  of  defire  or  aver- 
fion;  kad  the  fenforial  power,  termed  aflbciation, 
refiding  in  any  particular  fibres,  is  excited  into  ac- 
tion by  the  ftimulus  of  other  fibrous  motions, 
which  had  fi:«quently  preceded  them.  The  word 
ftimulus  may  therefore  be  ufed  without  impro- 
priety of  language,  for  ^  any  of  thefe  four  caufes, 
which  excite  the  four  fenforial  powers  into  ex- 
ertion- 
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ertion.  For  though  the  immediate  catife  of  vo* 
lition  has  generally  been  termed  a  motive;  and  that 
of  irritation  only  has  generally  obtained  the  name 
ofjiimuhts ;  yet  as  the  immediate  caufe,  which  pi* 
cites  the  fenfcwial  powers  of  fenfation,  or  of  af- 
ibciation^  into  exertion,  have  obtained  no  general 
name,  we  Ihall  nfc  the  word  ftimulus  for  them 
alU 

Hence  the  quantity  of  molion  produced  in  any 
particular  part  of  the  animal  fyftem  will  be  as  tbe 
quantity  of  ftimulus,  and  the  quantity  of  fenforial 
power,  or  fpirit  of  animation,  refiding  in  thecon- 
traiSling  fibres.  Where  both  thefe  quantities  arc 
great,  Jirengih  is  produced,  when  that  word  is  ap* 
plied  to  the  motions  of  animal  bodies*  Where 
either  of  them  is  deficient,  weaknefs  is  produced, 
^as  applied  to  the  motions  of  animal  bodies. 

Now  as  the  fenforial  power,  or  fpirit  of  anima* 
tion,  is  perpetually  exhaufted  by  the  expenditure 
of  it  in  fibrous  contra6tions,  and  is  perpetually 
renewed  by  the  fccretion  or  production  of  it  in 
the  brain  and  fpinal  marrow,  the  quantity  of  animal 
llrength  muft  be  in  a  perpetual  ftate  of  fiucShia- 
tion  on  this  account ;  and  if  to  this  be  added  the 
unceafing  variation  of  all  the  four  kinds  of  ftimu- 
lus above  deicribed,  which  produce  the  exertions 
of  the  fenforial  powers,  the  ceafelefs  vicifl[itudc  of 
animal  ftrength  becomes  eafily  comprehended. 

If  the  quantity  of  fenforial  power  remains  the 
lame,  and  the  quantity  of  ftimulus  be  leflened,  a 

weakneiis 
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weaknds  of  the  jBbrous  contractions  enfisps,  Which 
may  be  denominated  debility  from  defea  offiimuhs. 
If  the  {quantity  of  Himulu&rdmains  the  fahie,  and 
the  quantity  pf  fenforial  power  bq  leflened,  ano- 
ther kind  of  Aveakriefs  c^nfu^es,  which  may  be 
t^nsi^^L  4^iirtfy'ffom  defeat,  of  fenforial  pow^  \  the 
former  of  thefe  is  called  by  Dr.  Brown,  in  his 
,  Eleipents  of  Medicine,  dire<Sl  debility,  and  the 
latter  indkieia,  debility.  The  coincidence  of  fome 
parts  of  this  work  with  correfpondent  dedu6tioijs 
in  ti>e  Brunonian  Elcmenta  Medicinae,  a  work' 
(with  fonaef  exceptions)  of  great  genius,  muft  be 
coniidered  as, confirmations  of  the  truth  of  the 
theory,  as  they  were  probably  arrived  at  by  dif- 
ferent tra^  of  reafpning. 

Thus  in  thofe  who  have  been  expofed  to  cold 
and  hunger  there  is  a  deficiency  of  fiimulus. 
While  in  nervous  fever  there  is  a  deficiency  o£ 
(enforial  power.  And  in^  habitual  drunkards,  in 
a  morning  before  their  ufual  potation,  there,  is  a 
deficiency  .both  of  ftimulus  and  of  fenforial  power. 
While,  on  the  other  hand,  in  the  begirining  of 
intoxication  there  is  an  exccfs  of  fi:imulus ;  in  the^ 
hot-ach,  •  after  the  hands  have  been  immerfcd  in 
fiiow,  tliere  is  a  redundancy  of  fenforial' power ; 
and  in  inflammatory  difeafes  with  arterial  ftrength,^ 
there  is  an  excefsof  both.  ,  .,, 

Hence  if  tlie  fenforial  power  be  leflened,  while 
the  quantity  of  ftimulus  remains  the  fame^  as  in 
jiervous  fever,  the  frequency  of  repetition  of  tlie 

vol*.  I.  H  arterial 
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arterial  contraAiont  may  continue,  but  dieir  fiure 
in  refpe^  to  removing  obOacIes,  as  in  promoting 
the  circulaticm  of  the  bkxid,  or  the  Telocity  of  each 
contaraiSlion,  will  be  (iiminifhed,  that  is,  the  ani- 
mal ftrength  will  be  Icffcned.  And  fecondly^  if 
the  quantity  of  fenforial  power  be  leflened,  and 
the  flimulus  be  increafed  to  a  certain  degree,  as  in 
^ving  opium  in  nervous  fevers,  the  arterial  con- 
tratSlions  may  be  performed  more  frequently  than 
natural,  yet  with  lefs  ftrength. 

And  thirdly,  if  the  fenforial  power  continues 
the  fame  in  refpe6l  to  quantity,  and  the  ftimulus 
be  fomewhat  diminiihed,  as  in  going  into  a 
darkiih  room,  or  into  a  coldifh  bath,  fuppofe  of 
about  eighty  degrees  of  heat,  as  Buxton-batfa,  a 
temporary  weaknefs  of  the  affe^ed  fibres  is  in* 
duced,  till  an  accumulation  of  fenforial  power 
gradually  fuccecds,  and  counterbalances  the  de- 
ficiency of  flimulus,  and  then  the  bath  ceafes  to 
feel  cold,  and  the  room  ceafes  to  appear  daiic ; 
becaufe  the  fibres  of  the  fubcutaneous  veflfels,  or 
of  the  organs  of  fenfe,  a6l  with  their  ufual 
energy. 

A  fet  of  mufcular  fibres  may  thua  be  ftimulated 
into  violent  exertion,  that  is,  they  may  ojA  fre- 
quently, and  with  their  whole  fenforial  power, 
but  may  neyerthelefs  not  adl  fbrongly ;  becaufe 
the  quantity  of  their  fenforial  power  was  origi* 
nally  fmall,  or  was  previoufly  exhauAed.  Hence 
a  flimulus  may  be  great,  and  the  irritation  ixi 

confcquence 
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confequence  aft  with  its  flill  force,  as  in  the  hot 
paroxyfms  of  nervous  fever ;  but  if  the  fenforial 
power,  termed  irritation,  be  fmall  in  quantity,  the 
force  of  the  fibrous  contradtions,  and  the  times 
of  their  contintiancc  in  their  contraded  ftatc,  will. 
be  proportionally  fniall. 

In  the  fame  manner  in'  the  hot  piroxyihi  of 
putrid  fevers,  which  are  ihewn  in  SfctfV.  XXXlIll 
to  be  inflammatory  fevers  with  arterial  debility, 
the  fenforial  power  termed  ferifation  is  exerted 
with  ^reat  a6tivity,  yet  the  fibrous  contradtions, 
which  produce  the  circulation  of  the  blood,  are 
perfortoed  without  ftrength,  becaufc  the  quantity 
of  fenforial  po>Ver  then  refiding  in  that  part  of 
the  {y&eta  is  fmall. 

Thus  in  irritative  fever  with  arterial  ftrength, 
that  is,  with  excefs  of  fpirit  of  animation,  the' 
quantity  of  exertion  during  the  hot  part  of  the' 
paroxyfm  is  to  be  eftimated  from  the  quantity  of 
ftimulos,^  and  the  quantity  of  fenforial  power, 
while  in  fenfitive  (or  inflammatory)  fever  wfth 
arterial  ftrength,  that  is,  with  excefs  of  fpirit  of 
animation,  the  violent  and  forcible  a(5lions  of  the 
vafcular  fyftenl  during  the  hot  part  of  the  par- 
oxyfm are  induced  by  the  exertions  of  two  fenfo- 
rial powers,  which  are  excited  by  two  kinds  of 
ilimtilHS.    Thefe  are  the  fenforial  power  of  irri- 
tation excited  by  the  ftimulus  of  bodies  external 
t&  the  moving  fibres,  and  the  fenforial  power  of 
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fenfation  cq^ted  by  the  pain  in  confequcncc  of 
thcincrcafedcontra6Honsof  thofe  moving  fibres. . 

And  in  infane  people  in  fome  cafes  the  force 
of  their  mufcular  a<5Uons  will-be  in  proportion  to 
the  quantity  of  fenforial  power,  which  they  pof- 
fcfs,  and  the  quantity  of  the  fldmulus  of  defire  or 
averfion,  which  excites  their  volition  into  a^on. 
At  the  fame  time  in  other  cafes  the  ftimulus  of 
pain  or  pleafure^  and  the  fUmulus  of  extamal 
bodies,  may  excite  into  a(5lion  the  fenforial  powers 
of  fenlation  and  irritation,  and  thus  add  greater 
force  to  their  mufcular  adlions. 

2.  The  application  of  the  ftimulus,  whether 
that  ftimulus  be  fome  quah'ty  of  external  bodies^ 
orpleafure  or  pain,  or  defire  or  averfion,  or  a 
link  of  aflbciation,  excites  the  con-efpondent  fen- 
forial power  into  a6lion,  and  this  caufes  tlie  con- 
tra<5lion  of  the  fibre.  On  the  Gontra<5lion  of  the 
fibre  a  part  of  the  fpirit  of  animation  becpriaes  cx- 
pende(J,  and  the  fibre  ceafes  to  contract,  t,hough 
the  ftimulus  continues  to  be  applied ;  till  in  a 
certain  time  the  fibre  having  received  a  fupply  of 
fenforial  power  is  ready  to  contradl  again^  if  the 
ftimulus  continues  to  be  applied.  If  the  ftimulus 
on  the  contrary  be  withdrawn,  the  feme  quantity 
of  quiefcent  feioforial  power  becomes  refident  in 
the  fibre  as  before  its  contra6lion ;  as  appears 
firom  the  readinefs  for  a(5lion^of  the  large  locomo- 
tive mufcles  Qf  the  body  in  a  Ihort  time  after  com^ 
mon  exertion. 

But 
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But  in  thofe  mufculaf  fibres,  whicK'^re  rtf5|e<9t : 
to  conftant  flimulus,  as  the  arteries,  glands,  and 
capillary  veflels,  another  phenomenon  occurs,  if 
their  accuftomed  ftimulus  be  withdrawn ;  which 
is,  that  the  fenfortal  power  becomes  accumulated 
in  the  contraAile  fibres,  owing  to  the  want  of  its 
being  perpetually  cixpended,  or  carried  away,  by 
their  ufual  unremitted  contractions.     And  on  this 
account  thofe   mufcular    fibres   become   aftei- 
wards  excitable  into  their  natural  aftions  by  a 
much  weaker  fl:imulus ;  or  into  unnatural  vio- 
lence of  adlion  by  their  accuftomed  ftimulus,  as 
is  feen  in  the  hot  fits  of  intermittent  fevers,  which 
are  in  confequence  of  the  previous  cold  ones. 
Thus  the  minute  veflels  of  the  Ikin  are  conftantly 
ftimulated  by  the  fluid  matter  of  heat;  if  the 
quantity  of  this  ftinmlus  of  heat  be  a  while  di- 
miniflied,  as  in  covering  the  hands  with  fnow, 
the  veflels  ceafe  to  a<ft,  as  appears  from  the  pale« 
nefs  of  the  Ikin ;  if  this  cold  application  of  fnow 
be  continued  but  a  fliort  time,  the  fcnforial  power, 
which  had  habitually  been  fupplicd  to  the  fibres, 
becomes  now  accumulated  in  them,  owing  to  the 
want  of  its  being  expended  by  their  accuftomed 
contractions.     And  thence  a  lefs  ftimulus  of  heat 
will-now  excite  them  into  violent  contractions. 

If  the  quiefcence  of  fibres,  which  had  previouf- 
Jy  been  fubjeCl  to  perpetual  ftimulus,  continues 
f.  longer  time;  or  their  accuftomed  flimulus  be 

H  3  more 
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:•  :l|ftdt;Q?$OQ|p]^Tj  withdrawn;  the  accumulation 
' '  of' fciifbriiil  power  becomes  flill  greater^  as  w 
thofe  expofed  to  cold  and  hvmger;  pain  is  pro- 
cluced,  an4  the  oi^n  gradually  dies  from  the  che- 
mical changes,  which  take  place  in  it;  or  it  is  at 
^  great  diftance  of  time  reftored  to  adtion  by  fti* 
mulus  applied  with  great  caution  in  imall  quan- 
tity, as  happens  to  fome  larger  animals  and  to 
many  infe<^  which  during  the  winter  montfat 
)ic  benumbed  with  cold,  and  are  faid  to  fleep, 
and  to  perfons  apparently  drowned,  or  apparently 
frozen  to  death.  Snails  have  been  faid  to  revive; 
by  throwing  them  into  water  after  having  been 
many  years  ihut  up  in  the  cabinets  of  the  curi- 
ous ;  and  eggs  and  feeds  in  general  are  reftoxed 
to  life  after  many  months  of  torpor  by  the  ftimu* 
lus  of  warmth  and  moifture. 

The  inflammation  of  fcirrhous  tumours,  whicJi 
have  long  e^i^cd  in  a  ftate  of  inaction,  is  a  [m>^ 
cefs  of  this  kind ;  as  well  as  the  fenflbility  ac- 
quired by  inflamed  tendons  and  bones,  which  ha4 
at  their  formation  a  flmilar  fenfibility,  which  had 
fo  long  Iain  dormant  in  their  uninflamed  ftate. 

3.  If  after  long  quiefcence  from  defed  of  fli- 
mulus  the  fibres,  which  had  previoufly  been  ha- 
bituated to  perpetual  ftimulus,  are  again  expoied 
to  but  their  ufual  quantity  of  it ;  as  in  thofe  who 
have  fufiered  the  extremes  of  cold  or  hunger  ;  a* 
violent  exertion  of  the  afiedled  oxgan  commences^ 
owing,  as  above  explained^  to  the  great  accumu- 
lation 
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Mon  of  fenforial  power.  This  violfent  exertion 
not  only  dimininies  the  accumulated  ipirit  of  ani« 
mation,  but  at  the  fame  time  induces  pleafore  or 
pain  into  the  fyftem,  which,  whether  it  be  fuc- 
Gceded  by  inflammation  or  not,  becomes  ati  addi->^ 
tional  ftimiilus,  and  a Aing  along  with  the  former 
one,  produces  ftill  greater  exertions ;  and  thus 
teduces  the  fenforial  power  in  the  contraiSting 
fibres  beneath  its  natural  quantity. 

When  the  fpirit  tff  animation  is  thus  exhatifted 
by  ufelefs  exertions,  the  organ  becomes  torpid  or 
tmexcitable  into  adlion^  and  a  fecond  fit  of  quief** 
cence  (iicceeds  that  of  abundant  adivity.  Dur* 
ing  this  feeond  fit  of  qiiiefcence  the  fenforial 
power  becomes  again  accumulated,  and  another 
fit  of  exertion  follows  in  train.  Thefe  vjciflitudes 
of  exertion  and  inertion  of  the  arterial  iyftem  con* 
ftitute  the  paroxyfms  of  remittent  fevers ;  or  in« 
termittent  ones,  when  there  is  an  iiiterval  of  the 
natural  a£Hon  of  the  arteries  between  the  exacer'^ 
bations. 

In  thefe  paroxyfms  of  fevers,  which  confift  of 
the  libration  of  the  arterial  fyftem  between  the 
extremes  of  exertion  and  quiefcence,  either  the 
fits  become  lefs  and  lefs  violent  from  the  contrac* 
^  fibres  becoming  lefs  excitable  to  the  ilimulus 
by  habit,  that  is,  by  becoming  accuilomed  to  it^ 
as  explained  below  XIL  3.  l.  or  the  whole  fenfo- 
rial power  becomes  exhaufled,  and  the  arteries 

H  4  ceafe 
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ceafe  to  beat,  and  the  patient  dies  in  the  cold  part 
of  the  paroxyfm.  Or  fecondly,  fo  much  pain  is 
intixxluced  into  the  fyftem  by  the  violent  contrac- 
tions of  the  fibres,  that  inflammation  arifes,  which 
prevents  future  cold  fits  by  expending  a  part  of 
the  fenfiwrial  power  in  the  extenfion  of  old  veflcls 
or  the  'produ6tion  of  new  ones ;  and  thus  pre- 
venting the  too  great  accumulation  or  exertion  of 
it  in  other  parts  of  the  fyftem ;  or  which  by  the 
great  increafe  of  ftimulus  excttes  into  great  adion 
the  whole  glandular  fj'ftem  as  well  as  the  arterial, 
and  thence  a  greater  quantity  of  fenforial  power 
is  produced  in  the  brain,  and  thus  its  exhauftion 
in  any  peculiar  part  of  the  fyftem  ceafes  to  be  ef- 
feaed, 

4.  Or  thirdly,  in  confequence  of  the  painful  or 
pleafurable  fenfation  above  mentioned,  defire  and 
averfion  are  introduced,  and  inordinate  I'oUtioo 
fucceeds ;  which  by  its  own  exertions  expends  ib 
much  of  the  fpirit  of  animation,  that  the  two 
other  fenforial  faculties,  or  irritation  and  fenfii- 
tion,  aft  fo  much  more  feebly;  that  the  parox- 
yfms  of  fever,  or  that  libratton  between  the  ex- 
tremes of  exertion  and  inadtivity  of  the  arterial 
fyftem,  gradually  fubfides.  On  this  account  a 
temporary.inlanity  is  a  favourable  fign  iu  fevers, 
as  I  have  had  fomc  opportunities  of  obferving. 


III.  Of 
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IIL  Of  repeated  Stimulus. 

\.  When  a  ftimulus  is  repeated  more  frequent- 
ly than  the  expenditure  of  fenforial  power  can  be 
renewed  in  the  afting  organ,  the  efFedl  of  the  fti- 
mulus becomes  gradually  diminilhed.  Thus  if 
two  grains  of  opium  be  fwallowed  by  a  perfon 
unufed  to  fo  ftrong  a  ftimulus,  all  the  vafcular 
fyftems  in  the  body  aft  with  great  energy,  all  the 
fecretions  and  the  abforption  from  thofe  fecreted 
fluids  are  increafed  in  quantity ;  and  pleafure  or 
pain  are  introduced  into  the  fyftem,  which  adds 
an  additional  ftimulus  to  that  already  too  great 
Afterfome  hours  the  fenforial  power  becomes  dimi- 
nilhed in  quantity,  expended  by  the  great  aftivity 
of  the  fyftem ;  and  thence,  when  the  ftimulus  of  the 
opium  is  withdrawn,  the  fibres  will  not  obey  their 
tifual  degree  of  natural  ftimulus^  and  a  confe- 
qaent  torpor  or  quiefcence  fucceeds,  as  is  ex- 
perienced ^by  drunkards,  who  on  the  day  after  a 
great  exccfs  of  fpirituous  potation  feel  indigeftion, 
head-ache,  and  general  debility. 

In  this  fit  of  torpor  or  quiefcence  of  a  part  or 
of  the  whole  of  the  fyftem,  an  accumulation  of 
the  fenforial  power  in  the  affefted  fibres  is  formed, 
and  occafions  a  fecond  paroxyfm  of  exertion  by 
the  application  only  of  thfe  natural  ftimulus,  and 
thus  a-  libration  of  the  "fenforial  exertion  between 
one  excels  and  the  other  continues  for  two  or 

three 
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three  days>  where  the  iHmulus  was  violent  in  de« 
gree ;  and  for  weeks  in,fomc  fevers,  from  the  fti- 
snulus  of  contagious  matter. 

But  if  a  fecond  dofe  of  opium  be  exhibited  be- 
lore  the  fibres  have  regained  their  natural  quan- 
tity  of  fenforial  power,  its  eflfeA  will  be  much  Ids 
than  the  former,  becaufe  the  fpirit  of  animation 
or  fenforial  power  is  in  part  exhaufted  by  the 
previous  excefi  of  exertion*  Hence  all  medi« 
cines  repeated  too  frequehtly  gradually  lofe  their 
€ScA,  as  opium  and  wine.  Many  things  of  dif- 
Hgreeable  taile  at  iiril  ceafe  to  be  difagreeable  by 
frequent  repetition,  as  tobacco ;  grief  and  pain 
gradually  diminiih,  and  at  length  ceafe  altoge* 
ther,  and  hence  life  itfelf  becomes  tolerable. 

Befides  the  temporal^  diminution  of  the  ffint 
of  animation  or  fenforial  power,  which  is  natu* 
rally  ftationary  or  relident  in  evoy  living  fibre, 
by  a  fingle  exhibition  of  a  powerful  ftimulus,  th^ 
contradlile  fibres  ihemfclves>  by  the  perpetual  ap» 
plication  of  a  new  quantity  of  fiimulus^  before 
they  have  regained  their  natural  quantity  of  fen- 
forial power,  appear  to  fuffer  in  their  capability 
of  receiving  fo  much  as  the  natural  quantity  of 
fenforial  power;  and  hence  a  permanent  defici- 
ency of  fpirit  of  animation  takes  place,  however 
long  the  ftimuhis  may  have  been  withdrawn.  On 
this  caufe  depends  the  permanent  debility  of 
thofe,  who  have  been  addi<Sled  to  intoxication> 
the  general  weaknefs  of  old  age^  and  the  natural 

debility 
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debiUty  or  inirritability  of  thofe,  wlio  have  pale 
ftins  amd  large  pupils  of  their  eyes. 

These  is  a  curious  pheiioinenon  belongs  to  this 
place,  which  has  always  appeared  difficult  of 
fofaition ;  and  that  is,  that  opium  or  aloes  may 
be  exhibited  in  fmall  dofes  at  firft,  and  gradually 
increafed  to  very  large  ernes  without  producing 
ftupor  or  diarrhoea.  In  this  cafe,  though  the  opium 
and'aloes  are  given  in  fuch  fmall  dofes  as  not  to 
produce  intoxication  or  catharfis^  yet  they  are 
exhibited  in  quantities  fufEcient  in  fome  degree 
to  exhauf):  the  fenforial  power,  and  hence  a 
ftronger  and  a  flronger  dofe  is  tequired ;  other* 
wife  the  medicine  would  foon  ceafe  to  adt  at  all. 

On  the  contrary,  if  the  opium  or  aloes  be  exhi- 
bited in  a  large  dofe  at  UrA,  fo  as  to  produce  in- 
toxication or  diarrhoea ;  after  a  few  repetitions  the 
quantity  of  either  of  them  may  be  diminiihed^ 
and  they  will  itill  produce  this  efFe&.  For  the 
more  powerful  fiimulus  diflevers  the  progreffive 
catenations  of  animal  motions,  defcrjbed  in  St&. 
XVII.  and  introduces  a  new  link  between  them ; 
whence  every  repetition  ftrengthens  this  hew  aflb- 
elation  or  catenation,  and  the  ftimulus  may  be 
gradually  decreafed,  or  be  nearly  withdrawn^  and 
yet  the  effect  ihall  continue ;  becaufe  the  fenforial 
power  of  allbciation  or  catenation  being  united 
with  the  fiimulus,  increafes  in  energy  with  every 
repetition  of  the  catenated  circle ;  and  it  is  by 
theie  means  that  all  the  irritative  afifodations  of 
pK>tion8  are  originally  produced. 

Thus 
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Thus  if  the  Pcravian  bark  be  given  in  the  in- 
tervals between  the  fits  ol  intermittent  fpver  in 
fuch  finall  dofes,  as  uot  to  prevent  the  retoms  of 
fever,  the  conftitntion  ceafes  to  obey  its  itimu* 
lus,  and  the  difeafc  cannot  be  cured  even  by  the 
largeft  dofes  of  bark,  tinlefs  the  patient  ceafes  to 
take  any  for  a  few  days  previous  to  the  exhibit 
tion  of  larger  dofes.  But  if  large  dofes  be  at  firft 
exhibited,  fo  as  to  prevent  the  return  of  fever, 
finall  ones  taken  afterwards  will  continue  to  pre- 
vent the  return  of  it. 

a.  When  a  ftimulus  is  repeated  at  fuch  diftant 
intervals  of  time,  that  the  natural  quantity  of  fen- 
forial  power  becomes  completely  reftored  in  the 
afting  fibres,  it  will  a6t  with  the  fame  energy  as 
when  firft  applied.  Hence  thofe  who  have  lately 
accuftohied  themfelvcs  to  large  dofes  of  opium  by 
beginning  with  fmall  ones,  and  gradualty  increaf- 
ing  them,  and  repeating  them  frequently,  as  men- 
tioned in  the  preceding  paragraphs ;  if  they  intcr- 
rtiit  the  ufe  of  it  for  a  few  days  only,  muft  begin 
again  with  as  fmall  dofes  as  they  took  at  firft, 
otherwife  they  will  experience  the  inconvenience^ 
of  intoxication. 

On  this  circumftance  depend  the  conftant  un- 
failing efFe6ls  of  the  various  kinds  of  ftimulus^ 
which  excite  into  a6lion  all  the  vafcular  fyflems 
in  the  body ;  the  arterial,  venous,  abforbent,  and 
glandular  veffels,  are  brought  into  perpetual  un- 
wearied aiSlion  by  the  fluids,  which  are  adapted 

to 
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.  to  itimulate  them;  but  thefe  have  the  fetifbrial 
power  of  aflbciation  ^<Med.  to  that  of  irritation, 
and  ev^n  in  fomc  degree  that  of  fenfaiiou,  and 
even  of  volition,  as  will  be  fpoken  ofjn  their 
places;  and  life  itfclf  is  thus  carried  oji  by  the 
produjSlioa  of  fepforlal  pQwer  being  equal  to  it$ 
wafte  oa:  expenditure  in  the .  perpetual  movement 
of  the  vafcular  organization. 

3.  When  a  ftimulus  is  repeated  at  uniform  in- 
tervals of  time  w^ith  fucl^  diftances  betwps9:  them, 
that  the  expenditure  of  fenfbrial  power  in  the 
a£liny  fibres  becomes  conapletely,  renewed,  the 
cffed  is  produced  will}  greater  facility  or  energy. 
For  the  fenforial  poofter  of  aflbciatjcMiis  qombini^d 
with  il^Q>  fenfori^  power  of  i,rritation,  or,  in  com- 
mon rlanguage,  the  acquired  hatjit  aifiiis.  the  power 
of  theilimulus. 

This,  circumftance  not  only  obtains  in  the 
annual  and  diurnal  catenations  pf  anmial  motions 
explained  in  Se6l.  XXXVI.  but  in  ^very  lefs  cir- 
de  ofa6lions  or  ideas,  as  in  thp  burthen  of  a  fong, 
.  or  the  itejations  of  a  dance;  and  conftitutes  the 
pleafore  we  receive  from  repetition  and  imitation; 
as  treated  of  in  Se<ft.  XXII.  2. 

4.  Whenu  ftimulus  has. been  many  times  re- 
peated at  uniform  intervals,  fo  as  to  produce  the 
complete  adlion  of  the  organ,  it'  may  then  be  gra- 
dually diminiflied,  or  totally  withdrawn,  and  the 
action  of  the  oi^an  will  continue.  For  the  fen- 
f(»i^l  power  of  aflbciation  becomes  united  with 

that 
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that  of  irritation,  and  by  fireqtient  rq)etition  be* 
comes  at  length  of  fofficient  energy  to  carry  on 
the  new  link  in  the  circle  of  adUons,  without  the 
irritaticm  whi^h  at  fifft  introduced  it. 

Hence,  wh^n  the  bark  is  given  atilated  inter* 
rals  for  the  cure  of  intermittent  feyers,  if  fixty 
grains  of  it  be  given  every  three  hours  for  the 
twenty-four  hours  preceding  the  expeAed  pa-- 
roxyfin,  to  as  to  ftimulate  the  dcfWUve  part  of 
the  fyfliem  into  a6tion,  and  by  that  means  to  pre- 
vent the  torpor  or  quiefcence  of  the  fibrte^  whidi 
conflitute^  the  cold  fit;  much  left  than  half  die 
quantity,  given  before  the  time  at  which  another 
paroxyfin  of  quiefcence  would  have  taken  place, 
will  be  fuffident  to  prevent  it;  becaufe  now  the 
fenforial  potver,  termed  aiTociation,  z€t&  in  a 
tXvofold  manner.  Firft,  in  refpe<ft  to  the  periods 
of  the  catenation  in  which  the  cold  fit  was  pro* 
duccd,  which  is  now  diflevered  by  the  flxongcr 
llimulus  of  the  firft  dofes  of  the  bark ;  and,  fe- 
condly,  becaufe  each  dofc  of  bark  being  repeated^ 
fit  periodical  times,  has  its  efFcdt  increafed  bjr 
the  fenforial  faculty  of  affociation  being  combined, 
with  that  of  irritation. 

Now,  when  fixty  grains  of  Peruvian  bark  are 
taken  twice  a  day,  fuppofc  at  ten  o'clock  and  at 
fix,  for  a  fortnight,  the  irritation  excited  by  thia' 
additional  fiimulus  becomes  a  part  of  the  diurnal  * 
circle  of  adlions,  and  will  at  length  carry  on  the 
increafed  adion  of  the  fyftem  without  the  aflifl:«* 
8  ance 
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ance  of  the  ilimalus  of  the  ba^k.  On  this  thter}[ 
the  bitter  medicines^  chalybeates^  «k1  opis^es  in 
appropriated  dofes,  esdiibited  for  a  fortnight^  givtf 
permanent  iirength  to  pale  feeble  children^  and 
other  weak  conilitutions. 

5.  When  a  defe<^  of  fiimulus^  as  of  heat^ 
Tecurs  at  certain  diurnal  intervals^  whick  induces 
fome  torpor  or  quielcence  of  a  part  of  the  fyfiiem^ 
the  diurnal  catenation  of  actions  becomes  difor- 
dered^  and  a  new  aflbciation  with  this  link  of 
tCHpid  a£liap  is  formed ;  on  the  next  period  the 
quantity  of  quiefcence  will  be  increafedj  fuppofe 
die  fame  defed  of  ftimulus  to  recur,  becaufe  now 
the  new  aflbdation  confpires  with  the  defeAive 
irritation  in  introducing  the  torpid  a6Uon  of  this 
part  of  the  diumd  catenation^  In  this  manner 
many  fever-fits  connnence^  where  the  patient  is 
for  fome  days  indifpofed  at  certain  hours,  before 
the  cold  paroxyim  of  fever  is  completely  formed^  / 
See  SO&0  XVII.  8.  3.  on  Catenation  of  Animal 
Motions. 

6.  If  a  ftimulus,  which  at  firft  excited  the  af* 
felted  organ  into  fo  great  exertion  as  to  produce 
fenfation,  be  continued  for  a  certain  time,  it  will 
ceafe  to  produce  fenfation  both  then  and  when 
repeated,  though  the  irritative  motions  in  confe- 
quence  of  it  may  continue  or  be  re-excited. 

Many  catenations  of  irritative  motions  were  at 
firft  fucceeded  I7  fenfation,  as  the  apparent  mo* 
tions  of  objefts  when  we  walk  pail  them,  and 

probably 
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probably  the  vital  motions  IhaBfcIves  in  the  early 
ilate  of  our  exiftence.  But  aa  thofe  fenEsttions 
were  followed  by  no  movements  of  the  fyftem  in 
confequence  of  them,  tliey  gradually  ceafcd  to  be 
produced,  not  being  joined  to  any  fucceeding 
link  of  catenation*  Hence  contagious  matter, 
which  has  for  fome  weeks  ftimulated  the  fyiiem 
into  great  and  permanent  fenfation,,  ceafes  after- 
wards to  produce  general  fenfation,  or  inflamma- 
tion, though  it  may  ftill  induce  topical  irritations. 
See  S^a.  XXXIU.  2.  8.  XIX.  10. 

Our  abforbent  fyftem  then  feems  to  receive 
thofe  contagious  matters,  which  it  has  before  ex- 
perienced, in  the  fame  manner  as  it  imbibes  com- 
mon moifture  or  other  fluids;  that  is,  without 
being  thrown  into  fo  violent  adUon  as  to  produce 
fenfation ;  the  confequence  of  which  is  an  in- 
ercafc  of  daily  energy  or  a<ftivity,  till  inflamma* 
tion  and  its  confequcnces  fucceed. 

7.  If  a  flimulus  excites  an  organ  into  fuch 
violent  contractions  as  to  produce  fenfation,  the 
motions  of  which  organ  had  not  ufually  produced 
fenfation,  tins  new  fenforial  power,  added  te  the 
irritation  occafioned  by  the  ftimulus,  increafes 
the  activity  of. the  organ.  And  if  thisa6Uvitybc 
catenated  with  the  diurnal  circle  of  adlions,  an 
increafing  inflammation  is  produced;,  as  in  the 
evening  paroxyfms  of  fmall-pox,  and  other  fevers 
with  inflammaftion.  And  hence  fcirrhous  tu- 
mours,  tendons  and  membranes,  and  probjiWy 

the 
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the  arteries  themfelves  become  inflamed,  when 
they  are  ftrongly  ftimulatcd. 

IV.     OfShmulus  greater  than  natural. 

1.  A  quantity  of  ftimulus  greater  than  natural^ 
producing  an  increafed  exertion  of  fenforial  pow- 
er, whether  that  exertion  be  in  the  mode  of  irri- 
tation, fenfation,  volition,  or  aflbciation,  dimi- 
nifhes  the  general  quantity  of  it.  This  fa6t  is 
obfervable  in  the  progrefs  of  intoxication,  as  the 
increafed  quantity  or  energy  of  the  irritative  mo- 
tions, owing  to  the  ftimulus  of  vinous  fpirit,  in- 
troduces much  pleafurable  fenfation  into  the  fyf- 
tera,  and  much  exertion  of  mufcular  or  fenfual 
motions  in  confequence  of  this  increafed  fenfa- 
tion; the  voluntary  motions,  and  even  the  af- 
fbciate  ones,  become  much  impaired  or  diminifh- 
cd;  and  delirium  and  ftaggering  fucceed.  See 
SeA.  XXI.  on  Drunkennefs.  And  hence  the 
great  proftration  of  the  ftrength  of  the  locomo- 
tive mufcles  in  Ibme  fevere,  is  owing  to  the  ex- 
'  hauftion  of  fenforial  power  by  the  increafed  ac- 
tion of  the  arterial  fyftem. 

In  like  manner  a  ftinmlus  greater  than  natural, 
applied  to  a  part  of  the  fyftem,  increafes  the  ex- 
ertion of  fenforial  power  in  that  part,  and  dimi- 
niihes  it  in  fome  otlfier  part.  As  in  the  com- 
mencement of  fcarlet  fever,    it  is  ufual  to  fee 

yoL.  !•  I       *  great 


114  OF  STIMULUS         Sect.  XII.  4. 2. 

great  rednefs  and  heat  oh  the  faces  and  breafb  of 
children,  while  at  the  fame  time  their  feet  are 
colder  than  natural ;  partial  heats  are  obfervable 
in  other  fevers  with  debility,  and  are  generally 
attended  with  torpor  or  quicfccnce  of  fome  other 
part  of  the  fyftem.  But  thefe  partial  exertions  of 
fenforial  power  are  fometimes  attended  with  in- 
creafed  partial  exertions  in  other  parts  of  the  fyf- 
tem, which  fyrapathize  with  them,  as  the  flulhing 
of  the  face  after  a  full  meal.  Both  thefe  therefore 
are  to  be  afcribed  to  fympathetic  affociationsy 
explained  in  Se6L  XXXV.  and  not  to  general 
exhauftion  or  accumulation  of  fenforial  power. 

2.  A  quantity  of  ftiraulus  greater  than  natural, 
producing  an  incrcafed  exertion  of  fenforial  pow- 
er in  any  particular  organ,  diminifties  the  quan- 
tity of  it  in  that  organ.  This  appears  from  the 
contra<Stions  of  animal  fibres  being  not  fo  eafily 
excited  by  a  lefs  flimulus  after  the  organ  has 
been  fubjedted  to  a  greater.  Thus  after  looking 
at  any  luminous  obje6l  of  a  fmall  fize,  as  at  the 
fctting  fun,  for  a  ihort  tune,  fo  as  not  much  to 
fatigue  the  eye,  this  part  of  the  retina  become^ 
lefs  fenfible  to  fmaller  quantities  of  light;  hence 
when  the  eyes  are  turned  on  other  lefs  luminous 
parts  of  the  Iky,  a  dark  fpot  is  feen  refeinbling 
the  fhape  of  the  fun,  or  otljer  luminous  ob- 
jetft  which  wc  laft  behold.  See  Sed.  XL.  No.  2. 
.  Thus  we  are  fome  time  before  we  can  diftin- 
guilh  objedls  in  an  obfcure  room  after  coming 
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from  bright  day-light,  though  the  iris  prefently 
contrails  itfelf.  We  are  not  able  to  hear  weak 
founds  after  loud  ones.  And  the  ftomachs  of 
thof^  who  have  been  much  habituated  to  the 
fbonger  ftimulus  of  fermented  or  fpiriluous 
liquors,  are  not  excited  mto  due  a6lion  by  weaker 
ones. 

3.  A  quantity  of  ftimulus  fomething  greater 
than  the  laft  mentioned,  or  longer  continued, 
induces  the  organ  into  fpaCrnodic  a6lion,  which 
ceafes  and  recurs  alternately.  Thus  on  looking 
for  a  time  on  the  fetting  fun,  fo  as  not  greatly  tQ 
fatigue  the  fight,  a  yellow  fpeftrum  is  feen  whea 
the  eyes  are  clofed  and  covered,  which  continues  for 
a  time,  and  then  difappears  and  recurs  repeatedly 
before  it  entirely  vanilhes.  See  Se6l.  XL.  No.  5. 
Thus  the  a6lion  of  vomiting  ceafes  and  is  renewed 
by  intervals,  although 'the  emetic  drug  is  throwa 
up  with  the  firfl;  effort.  A  tenefmus  continues 
by  intervals  fome  time  after  the  exclufion  of  acrid 
excrement;  and  the  pulfations.  of  the  heart  of  a 
viper  are  faid  to  continue  fome  time  after  it  is 
beared  from  its^blood. 

In  thefe  cafes  the  violent  contradlions  of  the 
fibres  produce  pain  according  to  law  4;  and  this 
pain  conftitutes  an  additional  kind  or  quantity  of 
excitement,  which  again  induces  the  fibres  into 
^CP»tra<5lipn,  and  which  painful  excitement  is  again 
i^newed,  and  again  induces  contractions  of  the 
fibres  with  gradually  diminilTiing  efFcdl. 

la  4.  A 
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4.  A  quantity  of  ftimulus  greater  than  that  laff 
mentioned,  or  longer  continued,  induces  the 
antagonift  mufclcs  into  fpafmodic  adion.  This 
is  beautifully  illuftratcd  by  the  ocular  fpe<9:ra 
defcribcd  in  Se6l.  XL.  No.  6.  to  which  the  reader 
is  refcn'cd.  From  thofc  experiments  there  is 
reafon  to  conclude  that  the  fatigued  part  of  the 
retina  throws  itlelf  into  a  contiary  mode  of  action 
like  olbitation  or  pandiculation,  as  foon  as  the 
flimulus,  which  has  fatigued  it,  is  withdrawn; 
but  that  it  ftill  remains  liable  to  be  excited  into 
action  by  any  other  colours  except  the  colour 
with  which  it  has  been  fatigued.  Thus  the 
yawning  and  ftretching  the  limbs  after  a  continu- 
ed adliori  or  attitude  feems  occafioned  by  the 
antagonift  mufclcs  being  ftimulated  by  their  ex- 
tenfion  during  the  contraiHions  of  thofe  in  adlion, 
or  in  the  filuation  in  whic  h  that  action  lafl  left 
them. 

5.  A  quantity  of  iVimuIus  greater  than  the  laft, 
or  longer  continued,  induces  variety  of  conviil- 
iions  or  fixed  fpafms  either  of  the  affe6lcd  organ 
or  of  the  moving  fibres  in  the  other  parts  of  the 
body.  Li  refpc6t  to  the  fpedra  in  the  eye,  this  is 
well  ilfufiratcd  in  No.  7  and  8,  of  Scft.  XL. 
Epileptic  convuIfTons,  as  the  emprofthotonos  and 
opifthotonos,  with  the  cramp  of  tire  ealf  of  th^ 
leg,  Jock'ed  jaw,  and  other  cataleptic  fits,  appear 
to  originate  from  pain,  as  fonic  of  thefe  patients 
fcream  aloud  before  the  convulfion  takes  place; 

which 
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which  feems  at  firft  to  be  an  effort  to  relieve 
painful  lenfation,  and  afterwards  an  effort  ta 
prevent  it. 

In  thefc  cales  the  violent  contratlions  of  the 
fibres  produce  fo  much  pain,  as  to  conftitute  a 
perpetual  excitement;  and  that  in  fo  great  a  de* 
gree  as  to  allow  but  fmall  intervals  of  relaxation 
of  the  contradling  fibres  as  in  convullioris,  or  no 
intervak  at  all  as  in  fixed  fpafms. 

6.  A  quantity  of  ftimulus  greater  than  the  k^> 
or  longer  continued,  produces  a  paralj'fis  of  the  or- 
gan.    In  many  cafes  this  paralyfis  is  only  a  ti^mpo* 
rary  efFed^,  as  on  looking  long  on  a  fmall  area  of 
bright  red  filk  placed  on  a  (heet  of  white  paper  on 
the  floor  in  a  ftrong  light,  the  red  filk  gradually  be- 
comes  paler,  and  at  length  difappears;    which 
svinces  thata  part  of  the  retina,  by  being  violently 
excited,  becomes  for  a  time  unaffedled  by  the  ftimu- 
lus of  that  colour.     Thus  cathartic  medicines, 
opiates,  poifons,  contagious  matter,  ceafe  to  influ- 
ence our  fyftem  after  it  has  been  habituated  to  the 
ufe  of  them,  exct^pt  by  the  exhibition  of  increafed 
quantities  of  them ;  our  fibres  not  only  become 
unaflfecfted  by  ftimuli,  by  which  they  have  previ- 
oufly  been  violently  irritated,  as  by  the  matter  of 
the  fmall-pox  or  meafles ;  but  they  alfo  become 
unaffc6led  by  fenfation,  where  the  violent  exer- 
tions, which  difabled  them,  were  in  confequence 
of  too  great  quantity  of  fenfation.     And  laftly 
the  fibres,  which  become  difobedient  to  volition, 

I  3  are 
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are<  probably  difabled  by  their  too  violent  exer- 
tions in  confequence  of  too  great  a  quantity  of 
volition. 

After  every  exertion  of  our  fibres  a  temporary 
fiaralyfis  fucceeds,  whence  the  intervals  of  all 
itiufcular  contra<9:ions,  as  mentioned  in  No.  3 
tad  4  of  this  Se<9:i6n ;  the  immediate  caufe  o( 
thefe  more  permanent  kinds  of  paraljrfis  is  pro- 
bably owing  in  the  fame  manner  to  the  too  great 
cxhauftion  of  the  fpirit  of  animation  in  the  af- 
fected part ;  fo  that  a  ftronger  flimulus  is  lequir^ 
ed,  or  one  of  a  different  kind  from  that,  which 
occafioned  thofc  too  violent  contractions,  tq 
again  excite  the  affeCled  organ  into  activity ;  and 
if  a  ftronger  ftimulus  could  be  applied^  it  mu^ 
dgain  induce  paralyiis. 

For  thefe  powerful  ftimuli  excite  pain  at  the 
feme  time,  that  they  produce  irritatipa ;  and  thii 
pain  not  only  excises  fibrous  motions  by  its  fti- 
mulus, but  it  alfo  produces  volition;  and  thus 
all  thefe  ftimuli  acling  at  the  fame  time,  an4 
fometimes  with  (he  addition  of  their  affociations^ 
produce  fo  great  exertion  as  to  expend  the  v/hoit 
of  the  fenforial  power  in  the  affected  fibres. 


V*  Of  Stimulus  k/s  than  natural. 

1.  A  quantity  of  ftimulus  lefs  than  natural^ 
producing  a  decreafed  exertion  of  fenforial  power^ 

occafions 
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occafions  an  accumalation  of  the  g^ierai  quan- 
tity of  it.  Hiis  circomftance  is  obfervable  m 
the  haemiplegia,  in  which  the  patients  are  peq)C-t 
tuaily  moving  the  mufcles,  which  are  niaflSfedled. 
On  this  account  we  awake  with  greater  vigotfr 
after  fleep,  becaufe  during  fo  many  hours,  the 
great  ilfual  expenditure  of  fenforial  power  in  thQ 
performance  of  voluntary  a<Sion9,  and  in  the  ex* 
ertions  ef  our  organs  of  fenfe,  in  confequence  of 
the  irritations  occalioned  by  external  objedis  hact 
be^i  fufpended,  and  a  conicquent  accumulatioii 
had  taken  place. 

In  like  manner  the  exertion  of  the  fenforial  pow» 
cr  lefs  than  natural  in  one  part  of  the  fjrftcm,  ii 
liafo}e  to  produce  an  increafe  of  the  exertion  of  it 
in  fome  other  part.  Thus  by  the  adion  of  vo»^ 
miting,  in  which  the  natural  exertion  of  the  mo* 
tions  of  the  ftomach  are  deflroyed  or  diminiflied, 
an  increafed  abforption  of  the  pulraonaiy  anA 
cellular  lymphatics  is  produced,  as  is  known  by 
the  increafed  abforption  of  the  fluid  depofited  in 
them  in  dropfical  cafes.  But  tliefe  partial  quief- 
cences  of  fenforial  power  are  alfo  fonietimes  at- 
tended with  other  partial  quiefcences,  which  fym- 
pathize  with  them,  as  cold  and  pale  extreniitiefs 
from  hunger,  Thefe  therefore  are  to  be^afcribe^ 
to  the  aflTociations  of  fympathy  explained  in  Sc6t. 
XXXV.  and  not  to  the  general  accumulation  of 
fenforial  power. 

I  4  2.  A 
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2.  A  quantity  of  ftimtilns  Icfs  than  natural, 
applied  to  fibres  previouily  accuflomed  to  per- 
petual fliraulos,  is  fucceeded  by  accumulation 
of  fenforial  power  in  the  affcdled  organ.  The 
ttuth  of  this  propofition  is  evinced,  becaufc  a 
ftimulus  lefs  than  natural,  if  it  be  foniewhat 
greater  than  that  above  mentioned,  will  excite 
the  organ  fo  circumftanced  into  violent  a<ftivity. 
Thus  on  a  firofty  day  with  wind,  the  face  of  a 
pcrfon  expofed  to  the  wind  is  at  firft  pale  and 
Ihrunk ;  but  on  turning  the  face  from  the  wind, 
it  becomes  foon  of  a  glow  with  warmth  and  flufli- 
ing.  The  glow  of  the  fkin  in  emerging  from  the 
cold-bath  is  owing  to  the  fame  caufe. 

It  does  not  appear,  that  an  accumulation  of 
fenforial  power  above  the  natural  quantity  is  ac- 
quired by  thofe  miifcles,  which  are  not  fubjecS:  to 
perpetual  ftimulus,  as  the  locomotive  mufdes: 
thefe,  after  the  grcateft  fatigue,  only  acquire  by 
reft  their  ufual  aptitude  to  motion ;  whereas  the 
vafcular  fyftem,  as  the  heart  and  arteries,  after  a 
ihort  quiefcence,  are  thrown  into  violent  a<5)ion 
by  their  natural  quantity  of  ftimulus* 

Neverthelefs  by  this  accumulation  of  fenforial 
power  daring  the  application  of  decreafed  ftimu- 
lus, and  by  the  exhauftion  of  it  duri;ig  the  ac- 
tion of  incrcafed  ftimulus,  it  is  wifely  provided, 
that  the  anions  of  the  vafcular  mufcles  and  or- 
gans of  fenfe  are  not  much  deranged  by  fmall 
variations  of  ftimulus ;  as  the  quantity  of  fenforial 

power 
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power  becomes  in  fomc  mealurc  inverfcly  as  the 
quantity  of  llimulus. 

3.  A  quantity  of  ftimulus  lefs  than  that  men- 
tioned above,  ,and  continued  for  fomc  time, 
induces  pain  in  the  affcviled  organ,  as  the  pain  of 
cold  in  the  hands,  when  they  are  immerfed  in 
fnow>  is  owing  to  a  deficiency  of  the  ftimulatioQ 
of  heat.  Hunger  is  a  pain  firom  the  deficiency  of* 
the  ftimoilation  of  food.  Pain  in  the  back  at  the 
commencement  of  ague-fits,  and  the  head-achs 
which  attend  feeble  people,  are  pains  from  defedl 
of  ftimulus,  and  are  hence  relieved  by  opium, 
eflential  oils,  fpirit  of  wine. 

As  the  pains,  which  originate  from  defeA  of 
"ftimulus,  oply  occur  in  thofe  parts  of  the  fyftem, 
\¥hich  have  been  previoufly  fubjefted  to  perpetual 
ftimulus;  and  as  an  accumulation  of  fenforial 
power  is  produced  in  the  quiefcent  organ  along 
with  the  pain,  as  in  cold  or  hunger,  there  is 
realon  to  believe,  that  the  pain  is  owing  to  the 
accumulation  of  fenforial  power.  For,  in  the 
locomotive  mufcles,  in  the  retina  of  the  eye,  and 
other  organs  of  fenfc,  no  pain  occurs  from  the 
abfence  of  ftimulus,  nor  any  great  accumulation 
of  fenforial  power  beyond  their  natural  quantity, 
fince  thefe  organs  have  not  been  ufed  to  a  perpe- 
tual fupply  of  it.  There  is  indeed  a  greater  ac- 
cumulation occurs  in  the  organ  of  vifion  after  its 
quiefcence,  becaufe  it  is  fubjedl  to  more  conftant 
ftimulus. 

9  4.  A 
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-  4.  A  certaiH  quantity  of  ftimulos  Icfs  than  na- 
tural induces  the  moving  oi^n  into  feebler  and 
nabre  frequent  contra<ftions,  as  mentioned  in  No. 
I.  4.  of  this  Seciion,  For  each  contraction  mov- 
ing through  a  lefs  fpace,  or  with  lefs  force,  that 
is,  with  lefs  expendfture  of  the  fpirit  of  anima- 
tion, is  fooner  relaxed,  and  the  fpirit  of  anima^ 
tiou  derived  at  each  interval  into  the  ailing  fibres 
being  Icfg,  thefe  intei-vals  likewife  become  ihc^iier. 
Hence  the  tremours  of  the  hands  of  people  accuf-* 
t<Hned  to  vinous  fpirit,  till  they  take  their  ufual 
(limulus ;  hence  the  quick  pulfe  in  fevers  attend-^ 
cd  with  debility,  which  is  greater  than  in  fevers 
attended  with  ftrength;  in  the  latter  the  pulfe  fd- 
dom  beats  above  120  times  in  a  minute,  in  the 
^MTner  it  fi?equently  exceeds  140. 

It  muft  be  obferved,  that  in  this  and  the  two 
following  articles  the  decreafed  adlion  of  the  fyf* 
tern  is  probably  more  frequently  occafioned  by 
deficiency  in  the  quantity  of  fenforial  power,  tfian 
in  the  quantity  of  ftimulus.  Thus  thofe  'feeble 
conftitutions  which  have  large  pupils  of  their 
eyes,  and  all  who  labour  under  nervous  fevers, 
feem  to  owe  their  want  of  natural  quantity  of  ac- 
tivity in  the  fyftem  to  the  deficiency  of  fenforial 
power;  lince,  as  far  as  can  be  feen,  they  fre- 
quently poffefs  the  natural  quantity  of  ftimulus. 

5.  A  certain  quantity  of  ftimulus,    lefs  than 

that  above  mentioned,    inverts  the  order  of  fuc- 

ceffive  fibrous  contradlions;  as  in  vomiting  the 

yermicular  motions  of  the  f^omach  and  duodenum 

6  are 
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are  inverted,  and  their  contents  eje<9:ed,  which  id 
probably  owing  to  the  exhauftion  of  the  fpirit  of 
animation  in  the  adling  mufcles  by  a  previous  ei^- 
ccffive  ftimulus,  as  by  the  root  of  ipecacuanha 
and  the  confequent  defed  of  fenforial  power. 
The  fame  retrograde  motions  affcA  the  whole 
inteftinal  canal  in  ileus;  and  the  cefophagus  ia 
globus  hyftericus.  See  this  furthef  explained  iij 
§e6l.  XXIX.  No.  11.  on  Retrograde  Motions. 

I  muft  obferve,  alfo,  that  fomething  limilar 
happens  in  the  produ6lion  of  our  ideas,  or  fen- 
fiial  motions,  when  they  are  too  weakly  excited ; 
ijvhen  any  one  is  thinking  intcnfely  about  one 
tiling,  and  carelefsly  converfing  about  another, 
he  is  Uable  to  ufe  the  word  of  a  contrary  mean- 
ing to  that  which  be  deligned,  as  cold  weather 
for  hot  weather,  fummer  for  winter. 

6.  A  certain  quantity  of  ftimulus,  Ipfs  than 
^at  above  mentioned,  is  fucceeded  by  paralyfis, 
firft  of  the  voluntary  and  fenlitive  motions,  and 
afterwards  of  thofe  of  irritation  an4  of  aiTopjation, 
which  cpnilitutes  dea^h. 


VI.  Cure  of  infreq/fd  Exertion* 

1.  The  cure,  which  nature  has  provided  for 
^e  increafed  exertion  of  any  part  of  the  fyftem, 
coniifla  in  th^  confequent  expenditure  of  the  fen- 
/brial  power.    But  as  a  greater  torpor  follows  this 

pchauftion 
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exbauilion  of  fcnforial  power,  as  explained  in 
the  next  paragraph,  and  a  greater  exertion  fuc- 
cceds  this  torpof,  theconftitution  frequently  finks 
under  thefe  increaling  librations  between  exertion 
and  quiefcence ;  till  at  length  complete  quiefcence, 
that  is,  death,  clofes  the  fcene. 

For,  during  the  great  exertion  of  the  f)^ein  in 
the  hot  fit  of  fever,  an  increafe  of  ftimulus  is 
produced  from  the  greater  momentum  of  the 
blood,  the  greater  diftention  of  the  heart  and  ar- 
teries, and  the  increafcd  produ(5tion  of  heat,  by 
ihe  violent  anions  of  the  fyftem  occafioned  by 
this  augmentation  of  ftimulus,  the  fenforial 
power  becomes  diminifhcd  in  a  few  hours  much 
beneath  its  natural  quantity,  the  veflcls  at  length 
ceafe  to  obey  even  thefe  great  degrees  of  ftimulus, 
as  fhewn  in  Se<ft.  XL.  Q.  1  •  and  a  toq^or  of  the 
whole  or  of  a  part  of  the  fydem  enfues. 

Now  as  this  fecond  cold  fit  commences  with  a 
greater  deficiency  of  fenforial  power,  it  is  alfo 
attended  with  a  greater  deficiency  of  ftimulus 
than  in  the  preceding  cold  fit,  that  is,  with  lefs 
momentum  of  blood,  lefs  diftention  of  the  heart. 
On  this  account  the  fecond  cold  fit  becomes  more 
violent  and  of  longer  duration  than  the  firft ; 
and  as  a  greater  accumulation  of  fenforial  power 
muft  be  produced  before  the  fyftcm  of  veflels  will 
again  obey  the  diminifhed  ftimulus,  it  follows, 
that  the  fecond  hot  fit  of  fever  will  be  more  vio- 
lent than  the  former  one.     And  tliat  unlefs  foni^ 

other 
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other  caufes  countera6l  either  the  violent  exertioni 
in  the  hot  fit,  or  the  great  torpor  in  the  cold  fit, 
life  will  at  length  be  extinguilhed  by  thfe  expen* 
diture  of  the  whole  of  the  fenforial  power.  And 
fi-om  hence  it  appears,  that  the  true  means  of 
curing  fevers  muft  be  fuch  as  decreafe  the  adlion 
of  the  fyftem  in  the  hot  fit,  and  increafe  it  in  the 
cold  fit ;  that  is,  fuch  as  prevent  tlje  too  great 
diminution  of  fenforial  power  in  the  hot  fit,  and 
the  too  great  accumulation  of  it  in  the  cold  one. 

2.  Where  the  exertion  of  the  fenforial  power* 
is  much  increafcd,  as  in  the  hot  fits  of  fever  or 
inflammati(!m,  the  following  are  the  ufual  means 
of  relieving  it.  Decreafe  the  irritations  by  blood- 
letting, and  other  evacuations;  by  cold  water 
taken  into  the  flomach,  or  inje6led  as  an  enema, 
or  ufcd  externally ;  by  cold  air.  breathed  into  the 
lungs,  and  diffufcd  over  the  fkin ;  with  food  of 
lefs  liimulus  than  the  patient  has  been  accuftomed 
lo. 

3.  As  a  cold  fit,  or  paroxyfin  of  inactivity  of 
foine  parts  of  the  fyftem,  generally  precedes  the 
hot  fit,  or  paroxyfm  of  exertion,  by  which  tiie 
fenforial  power  becomes  accumulated,  this  cold 
paroxyfm  (hould  be  prevented  by  ftimulant  me- 
dicines and  diet,  as  wine,  opium,  bark,  wannth, 
cbeerfulnefs,  anger,  furprifc. 

-».  Excite  into  greater  a<^ion  fome  other  part 
of  the  fyftem,  by  which  means  the  fpirit  of  ani- 
mation may  be  in  part  expended,  and  thence  the 

inordinate 
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inordinate  actions  c^  the  difeaied  part  may  be 
leffened*  Hence  when  a  part  of  the  Ikin  a&» 
violently,  as  of  the  face  in  the  eruption  of  the 
finall-pox,  if  the  feet  be  cold  they  ihould  be  co- 
veied.  Hence  the  ufe  of  a  blifter  applied  near  a 
topical  inflammation.  Hence  opium  and  warm 
bath  relieve  pains  both  from  excefs  and  defe^  of 
fiimulus. 

5.  Firft  increafe  the  general  flimidation  above 
its  natural  quantity,  which  may  in  fome  d^ree 
exhauft  the  fpirit  of  animation,  and  th^a  decreafc 
the  ftjfmulation  beneath  its  natural  quantity. 
Hence  after  fudorific  medicines  and  warm  air, 
the  application  of  refrigerants  may  have  greater 
efkSty  if  they  could  be  adminiftered  without 
danger  of  producing  too  great  torpor  of  fome  part 
of  the  fyftem ;  as  frequently  happens  to  people 
in  health  from  coming  out  of  a  warm  room  into 
the  cold  air,  by  which  a  topical  inflammation  in 
confequence  of  torpor  of  the  mucous  membrane 
of  the  noftril  is  produced,  and  is  termed  a  cold 
in  the  head. 


VII.  Cure  of  decrea/ed  Exertion. 

1.  Where  the  exertion  of  the  fenforial  power* 
is  much  decreafed,  as  in  me  cold  fits  of  fever,  a 
^gradual  accumulation  of  the  fpirit  of  animation 
takes  place ;  as  occurs  in  all  cafes  where  inaiSU- 

vity 
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vity  or  torpor  of  a  part  of  the  fyftem  eiiils ;  this 
accumulation  of  fenforial  power  increafes,  till 
ilimuli  lefs  than  natural  are  luiBcient  to  throw  it 
iDtoa6Hon>  then  the  cold  fit  ceafes;  and  from 
the  a6tion  of  the  natural  ftimuli  a  hot  one  fuci 
ceeds  with  increafed  adlivity  of  the  whole  fyftem. 

So  in  fainting  fits,  or  fyncope,  there  is  a  tern* 
porary  deficiency  of  fenforial  exertion,  and  a 
confequent  quiefcence  of  a  great  part  of  the  fyftem. 
Thisquiefcence  continues,  till  the  fenforial  power 
becomes  again  accumulated  in  the  torpid  organs; 
and  then  the  ufual  diurnal  ftimuli  excite  the 
revivcfcent  parts  again  into  aAion ;  but  as  this 
kind  of  quiefcence  continues  but  a  Ihort  time 
compared  to  the  cold  paroxyfm  of  an  ague,  and 
Icfs  aflfedts  the  circulatory  fyftem,  a  lefs  fupcr- 
abundancy  of  exertion  fucceeds  in  the  organs 
previoufly  torpid,  and  a  lefs  excefs  of  arterial  ac- 
tivity. See  Sea.  XXXIV.  i.  6. 

2.  In  the  difeafes  occafioned  by  a  defetfl  of 
fenforial  exertion,  as  in  cold  fits  of  ague,  hyfteric 
cxwnplaint,  and  nerrous  fever,  the  following 
means  are  thofe  commonly  ufed.  1.  Incrcafe  the 
ftimulation  above  its  natural  quantity  for  fome 
weeks,  tiU  a  new  habit  of  more  energetic  con- 
tra&ion  of  the  fibres  is  eftablilhed.  This  is  td 
be  done  by  wine,  opium,  bark,  ftcel,  given  at 
exa6l  periods,  and  in  appropriate  quantities;  for 
If  thefe  medicines  be  given  in  luch  quantity,  aS 
to  induce  the  leaft  degree   of   intoxication,    a 

dcbilitv 
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debility  fucceeds  frora  the  ufelels  exhauftion  of 
fpirit  of  animation  in  confcquence  of  too  great 
exertion  of  the  mufcles  or  organs  of  fenfe.  To 
thelc  irritative  ftimuli  fhould  be  added  the  fenli- 
live  ones  of  cheerful  ideas,  hope,  afie^ftion, 

3.  Change  the  kinds  of  ftimulus.  The  habits 
acquired  by  the  conftitution  depend  on  fuch  nice 
circumftances,  that  when  one  kind  of  ilimulus 
ceafes  to  excite  the  fenforial  power  into  the  quan* 
tity  of  exertion  neccflary  to  health,  it  is  often 
fufficient  to  change  the  ftimulus  for  another 
apparently  fimilar  in  quantity  and  quality.  Thus 
when  wine  ceafes  to  ftimulate  the  conftitution, 
opium  in  appropriate  dofes  fupplies  the  defe6l ; 
and  the  contrary.  This  is  alfo  obferved  in  the 
effects  of  cathartic  medicines,  when  one  lofes  its 
poweri  another,  apparently  lefs  efficacious,  will 
fucceed.  Hence  a  change  of  diet,  drink,  and 
ftimulating  medicines,  is  often  advantageous  in 
difeafes  of  debility. 

4.  Stimulate  the  organs,  whofe  motions  are 
aflbciated  with  the  torpid  parts  of  the  fyftem. 
The  actions  of  the  minute  veflels  of  the  various 
parts  of  the  external  Ikin  are  not  only  aflbciated 
with  each  other,  but  are  ftrongly  aflbciated  with 
thofe  of  fome  of  the  internal  membranes,  and 
particularly  of  the  ftomach.  Hence  when  the 
exertion  of  tlie  ftomach  is  lefs  than  natural,  and 
indigeftion  and  heartburn  fucceed,  nothing  fo 
certainly  removes  thefe  fymptoms  as  the  ftimvdus 

of 
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oF  a  blifter  on  the  back.  The  coldnefs  of  the 
extremities,  as  of  the  nofe,  ears,  or  fingers,  are 
hence  the  beft  indication  for  the  fuccefsful  ap- 
plication of  blifters. 

5.  Decreafe  the  ftimulus  for  a  time.  By  lef- 
fening  the  quantity  of  heat  for  a  minute  or  two 
by  going  into  the  cold  bath,  a  great  accumulation 
of  fenforial  power  is  produced ;  for  not  only  the 
minute  veflels  of  the  whole,  external  Ikin  for  a 
time  become  inactive,  as  appears  by  their  pale- 
nefs ;  but  the  minute  veflels  'of  the  lungs  lofe 
much  of  their  aftivity  alfo  by  concert  with  thofe 
of  the  Ikin,  as  appears  from  the  difficulty  of 
breathing  at  firfl  going  into  cold  water.  On 
emerging  from  the  bath  the  fenforial  power  is 
thrown  into  great  exertion  by  the  ftimulus  of  the 
common  degree  of  the  warmth  of  the  atmofphere, 
and  a  great  produdlion  of  animal  heat  is  the 
confequence.  The  longer  a  perfon  continues  in 
the  cold  bath  the  greater  mufl  be  the  prefent  in- 
crtion  of  a  great  part  of  the  fyftem,  and  in  con- 
fequence a  greater  accumulation  of  fenforial  pow- 
er. Whence  M.  Pomfe  recommends  fome  me- 
lancholy patients  to  be  kept  from  two  to  fix  hours 
in  fpring-water,  and  in  baths  ftill  colder. 

6.  Decreafe  the  ftimulus  for  a  time  below  the 
natural,  and  then  increafe  it  above  natural.  The 
efFc6l  of  this  proccfs,  improperly  ufed,  is  feen  in 
giving  much  food,  or  applying  much  warmth, 
to  thofe  who  have  been  previoufly  expofed  to 

VOL,  I.  K  great 
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great  hunger,  or  to  great  cold.  The  accumulated 
fenforial  power  is  thrown  into  fo  violent  exertion, 
that  inflammations  and  mortifications  fupervcne, 
and  death  clofes  the  cataftrophe.  In  many  dif- 
eafes  this  method  is  the  moft  fucce&ful ;  hence 
the  bark  in  agues  produces  more  certain  efFedl 
after  the  previous  exhibition  of  emetics.  In  dif- 
cafes  attended  with  violent  pain,  opium  ha^ 
^ublc  the  cflfec^:^  if  vencfedUon  and  a  cathartic 
have  been  previoufly  ufed.  On  this  feems  to  have 
been  founded  the  fuccefsful  pradtice  of  Sydenham, 
who  ufed  venefedlion  and  a  cathartic  in  chlorofis 
before  the  exhibition  of  the  bark,  fteel,  and 
opiates. 

7.  Prevent  any  imneceflary  expenditure  of 
ienforial  power.  Hence  in  fevers  with  debility, 
a  decumbent  pofture  is  preferred,  with  lilencc, 
little  light,  aiad  fuch  a  quantity  of  heat  as  may 
prevent  any  chill  fenfation,  or  any  coldnefs  of 
the  extremities.  The  pulfe  of  patients  ill  fevers 
with  debility  incrcafcs  in  frequency  above  ten 
pulfatibns  in  a  minute  on  their  rifing  out  of  bed. 
For  the  expenditure  of  fenforial  power  to  prc- 
ferve  an  ereft  pofture  of  the  body  adds  to  the 
general  deficiency  of  it,  and  thus  afFc6ls  the 
circulation. 

8.  The  longer  in  time  and  the  greater  in  de- 
gree the  quiefcence  or  inertion  of  an  organ  has 
been,  fo  that  it  flill  retains  life  or  excitability,  the 
lefs  ftimulus  fhould  af  firfl  be  applic^d  to  it.    The 

quantity 
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quantity  of  ftimulation  is  a  matter  of  great  nicety 
to  determine,  where  the  torpor  or  quiefcence  of 
the  fibres  has  been  experienced  in  a  great  degree, 
or  for  a  confiderable  time,  as  in  cold  fits  of  the 
ague,  in  continued  fevers  with  great  debility,  or 
in  people  famiihed  at  fea,  or  perifhing  with  cold. 
.  In  the  two  laft  cafes,  very  minute  quantities  of 
food  fliould  be  firft  fupplied,  and  very  few  addi- 
tional degrees  of  heat.  In  the  two  former  cafes, 
but  litde  ftimulusi  of  wine  or  medicine,  above 
what  they  had  been  lately  accuftomcd  tp,  fhould 
bc^  exhibited,  and  this  at  frequent  and  ftated  in- 
tervals, fo  that  the  efFe6l  of  one  quantity  may  be 
obferved  before  the  exhibition  of  another. 

If  thefe  circumftances  are  not  attended  to,  as 

the  fenforial  power  becomes  accumulated  in  the 

quiefcent  fibres,     an  inordinate   exertion  takes 

place  by  the  incrcafe  of  ilimulus  ading  on  the 

accumulated  quantity  of  fenforial  power,    and 

cither  the  paralyfis,  or  death  of  the  contractile 

fibres  enfues,  from  the  total  expenditure  of  the 

fenforial  power  in  the  afFeCled  organ,  owing  to 

this  increafe  of  exertion,  like  the  debility  after 

intoxication.     Or,  fccondly,  the  violent  exertions 

above  mentioned  produce  painful  fenfation,  which 

becomes  a  new  Ilimulus,  and  by  thus  producing 

inflammation,  and  increafing  the  activity  of  the 

fibres  already  too  great,  fooner  exhaufts  the  whole 

of  the  fenforial  power  in  the  ading  organ,  and 

'^  K  2  mortification^ 
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mortification,    that  is,   the  death  of  the  part, 
fupervenes. 

Hence  there  have  been  many  inftanccs  of  peo- 
ple, whofe  limbs  have  been  long  benumbed  by 
expofure  to  cold,  who  have  loft  them  by  morti- 
fication on  their  being  too  haftily  brought  to 
the  fire;  and  of  others,  who  were  nearly  familhed 
at  fea,  who  havx  died-  foon  after  having  taken 
not  more  than  an  ufual  meal  of  food.  I  have 
heard  of  t\^  o  well-alteftcd  inftances  of  patients  in 
the  cold  fit  of  ague,  who  have  died  from  th»  ex- 
hibition of  gin  and  vinegar,  by  the  inflammation 
which  enfued.  And  in  many  fevers  attended 
with  debility,  the  unlimited  ufe  of  wine,  and  the 
wanton  application  of  blifters,  I  believe,  has 
deftroyed  .nuaibers  by  the  debility  confequent  to 
too  great  ftimulation,  that  is,  by  the  exhauliion 
of  the  fenforial  power  by  its  inordinate  exertion. 

Wherever  the  leaft  degree  of  intoxication 
cxifts,  a  proportional  debility  is  the  confequencej 
but  there  is  a  golden  rule  by  which  the  neceflary 
and  ufeful  quantity  of  ftimulus  in  fevers  with 
debility  may  be  afcertaiued.  When  wine  or  beer 
is  exhibited  cither  alone  or  diluted  with  water, 
if  the  pulfe  becomes  flower  the  ftimulus  is  of  a 
proper  quantity ;  and  fhould  be  repeated  every 
two  or  three  hours,  or  when  the  pulfe  again 
becomes  quicker. 

In  the  chronical  debility  brought  on  by  drink- 
ing fpirituous  or  fermented  liquors,  there  is  ano- 
ther 
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ther, golden  rule  by  which  I  have  fucccfsfuliy 
dire<Sled  the  quantity  of  fpirit  which  they  may 
fafely  leflen,  for  there  is  no  other  means  by  which 
they  can  recover- their  health.  It  fhonld  be  pr^*- 
mifed,  that  where  the  power  of  digeftion  in 
thefe  patients  is  totally  deftroyed,  there  is  not 
much  reafon  to  expe<5l  a  return  to  healthful  vi- 
gour. 

I  have  direcSled  feveral  of  thrfe  patients  to  omit 
one  fourth  part  of  the  quantity  of  vinous  fpirit 
they  have  bpen  lately  accuftomed  to,  and  if  in  a 
fortnight  their  appetite  increafes,  they  are  advifed 
to  omit  another  fourth  part ;  but  if  they  perceive 
that  their  digeftion  becomes  impaired  from  the 
want  of  this  quantity  of  fpirituous  potation,  they 
are  advifed  to  continue  as  they  are,  and  rather 
bear  the  ills  they  have,  than  rifk  the  encounter 
of  greater.  At  the  fame  time  fielh-meat  with  or 
without  fpice  is  recommended,  with  Peruvian 
bark  and  fteel  in  fmall  quantities  between  their 
meals,  and  half  a  grain  of  opium,  or  a  grain,  with 
five  or  eight  grains  of  rhubarb  at  night. 


VIII.  Concliifiofu 

It  may  be  alked,  if  ftimulus  exhaufts  the  fen- 
forial  power,  can  an  increafe  of  it  ever  be  ufed 
with  •advantage,  where  the  fenforial  power  is 
already  in  too  fmall  quantity  ?  We  muft  recolIe6l, 

K  3  that 
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that  the  fenforial  power  is  produced  in  the  brain 
and  fpinal  marrow  by  the  fibrous  a6lions  of  thofe 
glands  like  other  fecretions :  and  that  hence  an 
increafed  action  of  thefe  glands  by  an  adapted 
ftimulus,  or  by  aflbciation  of  motions,  may  in- 
creafe  the  quantity  of  fenforial  power,   which 
increafed  a6lions  of  the  fyftem  may  be  continued 
by  habit,  after  the  ftimulus  is  withdrawn.    Thus 
fome  kii^ds  of  fHinuU  affe<9:  particular  parts  of 
the  fyftem,  as  blifters  afFeft  the  Ikin,  ^nd  the 
ftomach  by  its  aflbciation  with  the  Ikin  ;  emetics 
afFeA  the  ftomach,  cathartics  the  inteflines ;  and 
fea-falt  the  perfpirablc  glands  or  capillaries  :  but 
it  is  probable,  that  wine  and  opium  aiFc6l  the 
whole  fyftem ;  and,  when  given  in  fmall  repeated 
quantities,  that  they  increafe  the  fecretion  of/cn- 
forial  power,  either  by  their  immediate  ftimulus 
or  by  aflbciation,  and  that  the  ftrength  of  con- 
valefcents  is  recruited,  as  they  are  thus  enabled 
to  digeft  more  food,  and  that  of  a  fomewhat  more 
ftip:iulating  quality.     The  Peruvian  bark,   and 
arfenic,  in  the  cure  of  agues,  probably  a<Sl  in  a 
limilar  manner  on  tfie  ftomach,  and  on  the  parts 
aflbciated  with  it,  fo  as  to  increafe 'their  powers 
ofa6lion;  but  hot  pn  the  whole  fyftem,  as  ge* 
ner^l  heat  is  not  produced  by  then). 


SECT. 
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SECT.     xin. 

OP    VEGETABLE   ANIMATION. 

I-  I  •  Vegetables  are  irritable^  mimofay  diotuta  mufcipula.  Ve* 
getable  fccretions.  2.  Vegetable  buA  are  inferior  animals^ 
are  Uabh  to  greater  or  lefs  irritability.  II.  Stamens  andpif^ 
iils  •/ plants  /hew  marks  of  fe*i/ibJlity.  .  IH.  Vegetables  pof 
fefs  fome  degree  of  volition.  IV,  Motions  if  plants  are  affb^ 
tiated  like  thofe  of  animals.  V.  i.  Vegetable  firuSiure  like 
.  that  of  animals y  their  anthers  and  fiigmas  are  living  crca* 
tu^es.  Male  flowers  of  ValUfneria.  2.  Hljether  veget-- 
ables  poffefs  ideas  ?  They  have  organs  offenfe,  as  of  touch 
andfmelly  and  ideas  of  external  things  ? 

L  1.  The  fibres  of  the  vegetable  world,  as  well 
as  thofe  of  the  animal,  are  excitable  into  a  variety 
of  motions  by  irritations  of  external  obje<fts.  This 
appears  particularly  in  the  mimofa  or  fenfitivc 
plant,  whofe  leaves  contrail  on  the  flighteft  in- 
jury; the  dionasa  mufcipula,  which  was  lately 
brought  over  from  the  marfhes  of  America,  pre- 
fcnts  us  with  another  curious  inftance  of  veget- 
able irritability ;  its  leaves  are  armed  with  fpines 
on  their  upper  edge,  and  are  fpread  on  the 
ground  arouiid  the  flem;  when  an  infeft  creeps 
an  any  of  them  in  its  parage  to  the  flower  or 
iecd,  jthe  leaf  Ihuts  up  like  a  fteel  rat-trap,   and 

K  4  deftroys 
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deftro)^  its  enemy.     Sec  Botanic  G^ardeij,  Part  II. 
note  on  Silenc. 

The  various  fecrctions  of  vegetables,  as  of 
odour,  fruit,  gum,  refin,  wax,  honey,  feem 
brought  about  in  the  fame  manner  as  in  the 
.  glands  of  animals :  the  taftelels  rooifture  of  the 
earth  is  converted  by  the  hop-plant  into  a  bitter 
juice;  as  by  the  caterpillar  in  the  nutlhell  the 
fwcet  kernel  is  converted  into  a  bitter  powder. 
While  the  power  of  abforption  in  the  roots  and 
barks  of  vegetables  is  excited  into  adlion  by  the 
fluids  applied  to  their  mouths  like  the  laiSleals 
and  lymphatics  of  animals. 

^  2.  The  individuals  of  the  vegetable  world  may 
be  confidered  as  inferior  or  lefs  perfect  animals ; 
a  tree  is  a  congeries  of  many  living  buds,  and  in 
this  refpe<5l.refembles  the  branches  of  coralline, 
which  are  a  congeries  of  a  multitude  of  animals* 
Each  of  thefe  buds  of  a  tree  has  its  proper  leaves 
or  petals  for  lungs,  produces  its  viviparous  or  its 
oviparous  offspring  in  buds  or  feeds ;  has  its 
own  roots,  which  extending  down  the  ftem  of 
the  tree  are  interwoven  with  the  roots  of  the  otliCT 
buds,  and  form  the  bark,  which  is  the  only  liv- 
ing part  of  the  ftem,  is  annually  renewed,  and 
is  fuperinduced  upon  the  fonnerbark,  which  then 
dies,  and  with  its  ftagnated  juices  gradually  hard- 
ening into  wood  forms  the  concentric  circles, 
which  we  fee  in  blocks  of  timber. 

The  following  oircumflances  eyince  the  indivi* 

duality 


Sbct.  XIIL  1. 2.  ANIMATION.  137 

duality  of  the  buds  of  trees.  Firft,  there  are 
many  trees,  whofe  whole  internal  wood  is  periflx- 
cd,  and  yet  the  branches  are  vegete  and  healthy. 
Secr.ndly,  the  tibres  of  the  barks  of  trees  arc 
chiefly  longitudinal,  refembling  roots,  as  is  beau* 
tifuUy  feeu  in  thofe  prepared  barks,  that  were 
lately  brought  frorp  Otaheite.  Thirdly,  in  ho- 
rizontal wounds  of  the  bark  of  trees,  the  fibres 
of  the  upper  lip  are  always  elongated  downwards 
likf  roots,  but  thote  of  the  lower  lip  do  not  ap-- 
proa  eh  to  meet  them.  Fourthly,  if  you  wrap 
wet  raofs  round  any  joint  of  a  vine,  or  cover  it 
with  moift  earth,  roots  will  fhoot  out  from  it. 
Fifthly,  by  the  inoculation  or  ingrafting  of  trees 
many  fruits  are  produced  from  one  ftem.  Sixthly, 
a  new  tree  is  produced  from  a  branch  plucked 
from  an  old  one,  and  fet  in  the  grour\d.  Whenc? 
it  appears  that  the  buds  of  deciduous  trees  are  fo 
many  annual  plants,  that  the  bark  is  a  contex- 
ture of  the  caudexes  of  each  individual  bud; 
which  confifts  of  a  leaf  or  plumula  at  top,  of  a 
radicle  below,  and  of  a  caudex,  which  joins  thefe 
together,  and  conftitutes  the  bark  of  the  tree,  and 
that  the  internal  wood  is  of  no  other  ufc  but  to 
fupport  them  in  the  air,  and  that  thus  they  re- 
femble  the  animal  world  in  their  individuality. 

The  irritability  of  plants,  like  that  qf  animals» 
appears  liable  to  be  increafed  or  decrcafcd  by  ha- 
bit ;  for  thofe  trees  or  Ihrubs,  which  arc  brought 
from  a  colder  climate  to  a  warnier,  put  out  their 

Icavcj 
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leaves  and  bloflbms  a  fortnight  fooner  than  the 
indigenous  ones.  , 

Profeflbr  Kalm,  in  his  Travels  in  New  York, 
obferves  that  the  apple-trees  brought  from  England 
bloflbm  a  fortnight  fooner  than  the  native  ones. 
In  our  country  the  flirubs,  that  are  brought  a  de- 
gree or  two  from  the  north,  are  obferved  to  flou- 
ri(h  better  thanthofe,  which  come  from  tlie  fouth. 
The  Siberian  barley  and  cabbage  aie  faid  to  grow 
larger  in  this  climate  than  the  limilar  more  fou- 
Ihern  vegetables.  And  our  hoards  of  roots,  as  of 
potatoes  and  onions,  germinate  with  lefs  heat  in 
Ipring,  after  they  have  been  accuft6med  to  the 
winter's  cold,  than  in  autumn  after  the  fummer's 
heat 

11.  The  ftamens  and  piftils  of  flowers  fhew 
evident  marks  of  fenfibility,  not  only  from 
mai  y  of  the  ftamens  and  fome  piftils  approach- 
ing towards  each  other  -  at  the  feafon  of  im- 
pregnation, but  from  many  of  them  doling 
their  petals  and  calyxes  during  the  cold  parts 
of  the  day.  For  this  cannot  be  afcribe^  to 
irritation,  bccaufe  cold  means  a  defe6t  of  the 
ftimulus  of  heat ;  but  as  the  want  of  accuftomed 
ftimuli  produces  pain,  as  in  coldnefs,  hunger,  and 
thirft  of  animals,  thefe  motions  of  vegetables  in 
clofmg  up  their  flowers  muft  be  afcribed  to  the 
difagreeable  fenfation,  and  not  to  the  irritation  of 
cold.  Others  clofe  up  their  leaves  during  dark- 
8  nefs, 
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nefs,  which,  like  the  former,  cannot  be  owing  to 
irritation,  as  the  irritating  material  is  withdrawn. 
It  may  be  objefted,  that,  when  the  petals  and 
calyxes  of  flowers,  and  the  leaves  of  fome  ve- 
getables, clofe  in  the  night,  this  may  be  their 
natural  fl:ate,  like  the  doling  of  the  eyelids  in 
the  (lecp  of  animals;  and  that  it  fhould  thence  be 
afcribed  to  thefufpenfion  of  volition,  rather  than 
to  difagreeable  fenfation.  It  may  be  anfwered, 
that  in  the  fleep  of  animals  the  doling  of  the  eye- 
lids may  not  be  flie  natural  Hate  of  the  part,  fincc 
in  the  great  mirritability  and  infenlibility  attending 
fome  fevers  the  patients  flqep  with  their  eyes  half- 
opeh,  and  in  a6hial  death  the  eyes  do  not  clofe 
fpontaneoufly,  and  that  hence  the  doling  of  the 
eyelids  in  fleep  feems  to  be  in  confequence  of 
our  increafed  internal  fenfibility  to  light,  or  dufl:, 
or  drynefs. 

And  it  is  ceilain,  that  the  abfence  of  the  ac- 
cullomed  quantity  of  heat  decreafes  the  action  of 
animal  fibres,  as  is  evinced  by  the  palenefs  of  the 
Ikin,  when  it  is  expofed  to  great  cold ;  and  the 
increafed  aftion  of  the  fubcutaneous  mufcles,  as 
in  Ihuddering  from  cold,  is  certainly  owing  to 
the  difagreeable  fenfation  confequent  to  the  dimi- 
nution of  the  accufl:omed  irritative  motions,  as  in 
Sea.  XXXII.  10.  and  SeA.  IV.  5. 

An  excefs  of  moifture  on  fome  parts  of  flowers 
and  leaves  may  occafion  a  difagreeable  fenfation, 
as  when  a  drop  of  water  gets  down  the  windpipe 

into 


I40  OF  VEGETABLE  Sect.  XIII.  3, 

into  the  lungs  of  animals,  and  may  thus  occafion 
them  to  clofe. 

The  approach  of  the  anthers  in  many  flowers 
to  the  fligmas,  and  of  the  piftils  of  fome  flowers 
to  the  anthers,  muft  be  afcribed  to  the  paflSon  of 
love,  and  hence  belongs  to  fenfation,  not  to  irri- 
tation. 

III.  That  the  vegetable  world  poflefles  fome  de- 
gree of  voluntary  powers,  appears  from  their  ne- 
ceffity  to  fleep,  which  we  have  Ihewn  in  ScA 
XVIII.  to  confift  in  the  teiitporaiy  abolition 
of  voluntary  power.  This  voluntary  power 
feems  to  be  exerted  in  the  circular  movement  of 
the  tendrils  of  vines,  and  other  climbing  veget- 
ables ;  or  in  the  efforts  to  turn  the  upper  furface 
of  their  leaves,  or  their  flowers  to  the  light. 

IV.  The  aflbciations  of  fibrous  motions  are  ob- 
fervable  in  tlie  vegetable  world,  as  well  as  in  the 
animal.  Thedivifions  of  the  leaves  of  the  fcnfi- 
tive  plant  have  been  accuftomed  to  contract  at 
the  fame  time  from  the  abfcnce  of  light ;  hence 
if  by  any  other  circumflance,  as  a  flight  ftroke  or 
injur}',  one  divifion  is  irritated  into  contra<5lion, 
the  neighbouring  ones  contrail  alfo,  from  their 
motions  being  airociated  with  thofe  of  the  irritated 
part.  So  the  various  ftamina  of  the  clafs  of  fyn- 
geneiia  have  been  accuftomed  to  contract  toge- 
ther in  the  evening,  and  thence  if  you  flimulatc 
one  of  them  with  a  pin,  according  to  the  experi- 
ment of  M.  Colvclo,  they  all  contrail  from  their 

acquired 
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acquired  aflbciations.  Which  alfo  Ihcws,  that 
the  number  of  male  or  female  organs  exifting  in 
one  flower  does  not  deftroy  the  individuality  of  it ; 
any  more  than  the  number  of  paps  of  a  bitch  or 
fow,  or  the  double  organ  of  a  barn-door  cock ; 
which  is  further  evinced  by  the  anthers  and 
ftigmas  of  fomc  hermaphrpdite  flowers  probably 
receiving  their  nutriment  from  the  fame  honey- 
gland  or  ne(9:ary,  and  having  their  blood  ox)'ge- 
natcd  by  the  fame  corol,  while  in  the  plants  of 
the  clafles  of  monecia  and  diecia  the  male  and 
female  organs  of  reprodudlion  belong  to  different 
vegetable  beings. 

To  evince  that  the  coUapfing  of  the  fenfitive 
plant  is  not  owing  to  any  mechanical  vibrations 
propagated  along  the  whole  branch,  when  a 
Angle  leaf  is  ftruck  with  the  finger,  a  leaf  of  it  was 
flit  with  fliarp  fciflars,  and  fome  feconds  of  time 
pafled  before  the  plant  feemed  fenfible  of  the  in- 
jury ;  and  then  the  whole  branch  collapfed  as  far 
as  the  principal  fl:em :  this  experiment  was  re- 
peated feveral  times  with  the  Icafl:  poflible  im- 
pulfe  to  the  plant. 

V.  1.  For  the  numerous  circumftances  in  which 
vegetable  buds  are  analogous  to  animals,  the  read- 
er is  referred  to  the  additional  notes  at  the  end 
of  the  Botanic  Garden,  Part  I.  It  is  there  fliewn, 
that  the  roots  of  vegetables  refemble  the  la<5leal 
fyftem  of  animals;  the  fap-vcflcls  in  the  early 
,  fpring,  before  their  leaves  expand,  are  analogous 

to 


^ 


142  OF  VEGETABLE      Sect.  XIII.  5. 1. 

to  the  placental  veflels  of  the  fcetus;  that  the 
leaves  of  land-plants  refemble  lungg,  and  thofe  of 
aquatic  plants  the  gills  of  fifli;  that  there  arc 
other  fyftems  of  veflels  refembling  the  vena  por- 
tarum  of  quadrupeds,  or  the  aorta  of  fifli ;  that 
the  digeftive power  of  vegetables  is  fimilar  to  that 
of  animals,  converting  the  fluids,  which  they  ab- 
forb,  into  fugar;  that  their  feeds  refemble  the 
eggs  of  animals,  and  their  buds  and  bulbs  their 
viviparous  offspring.  And,  lafUy,  that  the  an* 
thers  and  ftigmas  are  real  animals,  attached  in- 
deed to  their  parent  tree  like  polypi  or  coral  in- 
fedls,  but  capable  of  fpontaneous  motion ;  that 
they  are  affected  with  the  paflion  of  love,  and 
furniflied  with  powers  of  reproducing  their  fpe- 
cies,  and  are  fed  with  honey  like  the  moths  and 
butterflies,  which  plunder  their  neAaries.  See 
Botanic  Garden,  Part  I.  add.  note  XXXIX. 

The  male  flowers  of  vallifneria  approach  ftill 
nearer  to  apparent  animality,  as  they  detach 
thcmfclves  from  the  parent  plant,  and  float  on  the 
furface  of  the  water  to  the  female  ones.  Bota- 
nic Garden;  Part  II.  Art.  Vallifneria.  Other 
flowers  of  the  clafles  of  monecia  and  diecia,  and 
polygamia,  difcharge  the  fecundating  farina, 
which  floating  in  the  air  is  carried  to  the  fligma 
of  the  female  flowers,  and  tliat  at  confiderable  dif- 
tances.  Can  this  be  effefted  t>y  any  fpecific  at- 
tradion  ?  or,  like  the  diffuflon  of  the  odorous 
particles  of  flowers,  is  it  left  to  the  currents  of 
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winds,  and  the  accidental  mifcarriages  of  it  coun- 
tera Aed  by  the  quantity  of  its  production  ? 

2.  This  leads  us  to  a  curious  inquiry,  whether  ^ 
vegetables  have  ideas  of  external  things  ?  As  all 
our  ideas  are  originally  received  by  our  fenfes,  the 
qubftion  may  be  changed  to,  whether  vegetables  * 
poffefs  any  organs  of  fenfe  ?  Certain  it  is,  that 
they  poflefs  a  fenfe  of  heat  and  cold,  another  of 
moifture  and  drynefs,  and  another  of  light  and 
darknefs ;  for  they  clofe  their  petals  occafionally 
from  the  prefence  of  cold,  moifture,  or  darknefs* 
And  it  has  been  already  Ihewn,  that  thefe  adtions 
cannot  be  performed  fimply  from  irritation, .  be- 
caufe  cold  and  darknefs  are  negative  quantities, 
and  on  that  account  feniation  or  volition  arc  im- 
plied, and  in  confequence  a  fenforium  or  unioa 
of  their  nerves.  So  when  we  go  irifo  the  light, 
we  contrail  the  iris;  not  from  any  ftimulus  of 
the  light  on  the  fine  mufcles  of  the  iris,  but  from 
its  motions  being  affociated  with  the  fenfation  of 
too  much  light  on  the  retina :  which  could  not 
take  place  without  a  fenforium  or  centre  of  union 
of  the  nerves  of  the  iris  with  thofc  of  vifion.  See 
Botanic  Garden,  Part  I.  Canto  3.  1.  440.  note. 

Befides  thefe  organs  of  fenfe^  which  diftin- 
guifh  cold,  moifture,  and  darknefs,  the  leaves  of 
mimofa*  and  of  dionaja,  and  of  drofera,  and  the^ 
ilamens  of  many  flowers,  as  of  the  berbery,  and 
the  numerous  clafs  of  fyngenefia,  are  fenfible  to 
mechanic  impadt,  that  is,  they  poflefe  a  fenfe  of 

touch. 
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touch,  as  well  as  a  common  fcnforium;  by  the 
(tedium  of  which  their  mufcles  are  excited  into 
a<5tion.  Laftly,  in  many  flowers  the  anthas, 
when  mature,  approach  the  ftigma,  in  others  Vhc 
female  organ  approaches  to  the  rijale*  In  a  plant 
of  collinfonia,  a  branch  of  which  is  now  before 
rac,  the  two  yellow  ftamens  are  about  three  eights 
of  kn  inch  high,  and  diverge  from  each  other 
at  an  angle  of  about  fifteen  degrees,  the  purple 
flyle  is  half  an  inch  high,  and  in  fome  flowers  is 
now  jkpplied  to  the  fi:amen  on  the  right  band, 
and  in  others  to  that  of  the  left ;  and  will,  I  fup- 
pofe,  change  place  to-monow  in  thofe,  where  the 
anthers  have  not  yet  cffufed  their  powder. 

I  afk,  by  what  means  are  the  anthers  in  many 
flowers,  and  ftigmas  in  other  flowers,  diredled 
to  find  their  paramours  ?  How  do  either  of  them 
know,  that  the  other  exifts  in  their  vicinity? 
Is  this  curious  kind  of  ftorge  produced  by  me- 
chanic attradtion,  or  by  the  fenfation  of  love  ?  The 
latter  opinion  is  fupported  by  the  flrongeft  ana* 
log}>  becaufe  a  reprodudion  of  the  fpecies  is  the 
confequence ;  and  then  another  organ  of  fenfc 
nauft  be  wanted  to  direiSl  thefe  vegetable  amou- 
rettes to  find  each  other,  one  probably  analogous 
to  our  fenfe  of  fmell,  which  in  the  animal  world 
dire<Sls  the  new-bom  infant  to  its  fource  of  nou- 
rifhment,  and  they  may  thus  poflefe  a  facultj'  of 
perceiving  as  well  as  of  producing  odours. 

Thus,*  befides  a  kind  of  tafte  at  the  extremi* 
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ties  of  their  roots,  fimilar  to  that  of  the  extremi- 
ties of  ovir  la6teal  veffels,  for  the  purpofe  of  fe- 
le(Sting  their  proper  food :  and  befides  different 
kinds  of  irritability  reliding  in  the  various  glands, 
which  fcparate  honey,  wax,  refin,  and  other  juices 
from  their  blood ;  vegetable  life  fcems  to  poflefs 
an  organ  of  fenfe  to  diftinguifh  the  variations  of 
heat,  another  to  diftinguifh  the  varying  degrees  of 
moifture,  another  of  light,  another  of  touch,  and 
probably  another  analogous  to  our  fenfe  of  frnelL 
To  tbefe  muft  be  added  the  indubitable  evidence 
of  their  paflion  of  love,  and  I  think  we  may 
truly  conclude,  that  they  are  fumilhed  with  a 
common  fenforium  belonging  to  each  bud»  and 
that  they  muft  » occafionally  repeat  thofe  percep- 
tions either  in  their  dreams  or  waking  hours,  and 
confequently  poflefs  ideas  of  fo  many  of  the  pro- 
perties of  the  external  world,  and  of  their  own 
exiftcncc. 
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SECT,    XIV. 

OF    THE    PRODUCTION    OP    IDEAd.  , 

I.  Of  material  and  immaterial  beings.  Doffrine  of  St,  Pout 
II.  I.  Of  the  Jhife  of  touch.     Offolldlty.     2.  Offigiere. 

'  Motion.  Time.  Place.  Space.  Number.  $•  Of  ^ 
penetrabllliy  of  matter,  4.  Spirit  of  anlmaUon  poff^es  fo- 
lidity^  figure^  vlfiblUty^  Wr.  Offpirlts  and  angels,  5.  The 
exlftence  of  external  things.  Wl.OfviJion.  IV.  (ifbear'^ 
Ing.  V.  Of  fmell  and  tafti.  VL  Of  the  organ  offenfi 
by  which  we  perceive  heat  and  cold^  not  iy  the  fenfe  of 
touch.  VII.  Of  the  fenfe  of  extenfimt^  the  whole  of  the  h- 
comoilve  mufcles  me^  be  amfidered  as  one  organ  tf  fen^. 
VIII.  Of  the  Jenfes  of  hunger^  thlrfi^  want  offrefb  air, 
fuckllng  children^  and  luf.  IX.  Of  many  other  organs  of 
fenfe  belonging  to  the  glands.  Of  painful  fenfauons  from 
the  excefs  of  light  ^  p^^ffure^  heaty  Itching^  caujilcs^  tmd  eUc* 
trldty. 

I.  Philosophers  have  been  much  perplexed 
to  underftand,  in  what  maimer  we  become  ac- 
quainted with  the  external  world ;  infomuch  that 
Dr.  Berkeley  even  doubted  its  exiftence,  from  hav- 
ing obferved  (as  he  thought)  that  none  of  our 
ideas  refemble  their  corrcfpondent  obje<3s.  Mr. 
Hume  afferts,  that  our  belief  depends  on  the 
greater  diflinAnefs  or  energy  of  our  ideas  from 
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peaxeption;  and  Mr.  Reid  has  lately  contended, 
that  Oiir  belief  of  external  objedls  is  ail  innate 
principle  neceffarily  joined  with  our  perceptions. 

So  true  is  the  obfervation  of  the  femous  MaU 
t)ranch,  '^  that  oUr  fenfes  are  not  given  us  to  dif- 
cover  the  eflences  of  things,  but  to  acquaint  us 
with  the  means  of  preferving  our  exiftence,"  {L.L 
ch.  Vi)  a  melancholy  reflexion  to  philofophers ! 

Some  philofophers  have  divided  all  created  be-- 
ings  into  material  and  immaterial :  the  former  in- 
cluding all  that  part  of  being,  which  obeys  the 
oiechanic  laws  of  a6tion  and  readlion,  but  which 
can  begin  no  motion  of  itfelf;  the  other  is  the 
eaufe  of  all  motion,  and  is  either  termed  the 
power  of  gravity,  or  of  fpecific  attraction,  x>r  the 
fpirit  of  animation.  This  immatedal  agent  is 
fuppofcd  to  exift  in  or  with  matter,  but  to  be 
quite  diftinCl  from  it,  and  to  be  equally  capable 
of  cxiftence,  after  the  matter,  which  now  poflefles 
it,  is  decompofed. 

Nor  is  this  theory  ill  fupported  by  analogy, 
ftnce  heat,  eledlricity,  and  magnetifm,  can  be 
given  to  or  taken  from  a  piece  of  iron ;  and  muft 
therefore  exrft,  whether  feparated  froip  the  metal, 
or  combined  with  it  From  a  parity  of  reafon- 
ing,  the  fpirit  of  afiimation  would  appear  to  be 
capable  of  exifting  as  well  feparately  from  the 
body  as  with  it. 

I  b^  to  be  underftood,  that  I  do  not  wiflx  to 
4i(ptU:e  about  words,  and  am  ready  to  allow,  that 
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the  powers  of  gravity,  fpcclfic  attradion,  clcAri- 
eit)',  magnetifm,  and  even  the  fpirit  of  animation, 
may  confift  of  matter  of  a  finer  kind ;  and  to  be- 
lieve, with  St.  Paul  and  Malbranch,  that  the  ul- 
timate caufe  only  of  all  motion  is  immaterial, 
that  is  God.  St.  Paul  fays,  "  in  him  we  live  and 
move,  and  have  our  being;"  and,  in  the  I5th 
chapter  to  the  Corhithians,  diftinguifhes  between 
the  pfyche  or  living  fpirit,  and  the  pneuma  or  re- 
viving ipirit.  By  the  words  fpirit  of  animation 
or  fenforial  power,  I  mean  only  that  animal  life, 
which  mankind  poffcfles  in  common  with  brutcsi 
and  in  fome  dcgrce  even  with  vegetables,  and 
leave  the  confidcration  of  the  immortal  part  of  us, 
wliich  is  the  objc6l  of  religion,  to  thofe  who  treat 
of  revelation. 

11.      1.   OftheSetjfeofTouch. 

The  firfl  ideas. we  become  acquainted  with,  arc 
thofe  of  the  ici\\'c  of  touch ;  for  the  foetus  muft 
experience  fome  varieties  of  agitation,  and  exert 
Ibme  mufcular  a6lion,  in  the  womb;  and  maj 
with  great  probability  be  fuppofed  thus  to  gain 
fome  ideas  of  its  own  figure,  of  that  of  the  uterus, 
and  of  the  tenacity  of  the  fluid,  that  furrounds  it, 
(as  appears  from  the  fa6ls  mentioned  in  the  fuc* 
ceeding  Sedlion  upon  Inftindl.) 

Many  of  the  organs  of  fenfe  are  confined  to  a 
fmall  part  of  the  body,  as  the  noftrils,  ear,  or 
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eye,  whilft  the  fenfc  of  touch  is  diffafed  over  the  . 
ysrhole  Ikin,  but  exifls  with  a  more  exquilite  de- 
gree of  delicacy  at  the  extremities  of  the  fingers 
and  thumbs,  and  in  the  lips.  The  fenfe  of  touch 
fe  thus  very  coftimodioufly  difpofed  for  the  pur^ 
pofe  of  wicompaffing  fmaller  bodies,  and  for 
adapting  itfelf  to  the  inequalities  of  larger  ones. 
The  figure  of  fmall  bodies  feems  to  be  learnt  by 
children  by  their  lips  as  much  as  by  their  fingers; 
on  which  account  they  put  every  new  object  to 
their  mouths,  when  they  are  fatiated  with  food, 
as  well  as  when  they  are  hungry.  And  puppies 
feem  to  learn  their  ideas  of  figure  principally  by 
tjie  lips  in  their  mode  of  play. 

We  acquire  our  tangible  ideas  of  objedls  either 
by  the  fimple  preffure  of  this  organ  of  toi^ch 
againft  a  folid  body,  or  by  moving  our  organ  of 
touch  along  the  furface  of  it.  In  the  former  cafe 
we  learn  the  length  and  breadth  of  the  obje(ft  by 
the  quantity  of  our  organ  of  touph,  that  is  im- 
prefled  by  it:  in  the  latter  cafe  we  learn  the 
length  and  breadth  of  objects  by  the  continuance 
of  their  preflUrc  on  our  moving  organ  of  touch. 

It  is  hence,  that  we  are  very  flow,  in  acquiring 
our  tangible  ideas,  and  very  flow  in  recolle<5ling 
ihem ;  for  if  I  now  think  of  the  tangible  idea  of 
a  cube,  that  is,  if  I  think  of  its  figure,  and  of 
the  folidity  of  every  part  of  that  figure,  I  muft 
conceive  myfelf  as  paflling  my  fingers  over  it,  and 
feem  in  fome  mcafure  to  feel  the  idea,  as  I  for- 
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merly  did  the  impreffion^  tt  the  ends  of  them, 
^nd  am  thus  very  How  ia  diftiD<5Uy  recoUoding 

k. 

When  a  body  comprefles  any  part  of  ow  fenfc 
9f  touchy  what  happens  ?  Firil,  this  part  of  our 
fenforium  undergoes  a  mechanical  cooiprefSoOi 
which  is  termed  a  fUmulos ;  Ibcondly,  an.idea>  or 
eontra^ion  of  a  part  of  the  oigan  of  fenfc  is  ex- 
cited ;  thirdly^  a  motion  of  the  central  parts,  or 
of  the  whole  fenforium,  which  is  termed  Sanik^ 
tion,  is  produced;  and  thefe  three  conftitute  tbo 
perception  of  fplidity.  , 

Or.  Of  Figure i  Motion^  Time,  Place,  Space,  Number. 

No  one  will  deny,  that  the  medulla  of  the 
brain  and  nerves  has  a  certain  figure ;  which,  as 
it  is  dif{Vii%d  through  nearly  the  whole  of  the 
body,  muft  have  nearly  the  figure  of  that  body. 
Now  it  follows,  that  the  fpirit  of  animation,  or 
living  principle,  as  it  occupies  this  medulla,  and 
no  other  part,  (which  is  evinced  by  a  great  va-r 
riety  of  cruel  experiments  on  livii^  animals,)  it 
follows,  th^t  this  fpirit  of  animation  has  alfo  the 
iame  figure  as  the  medulla  above  defcribed.  J  ap^ 
pc^  to  common  fenfe !  the  fpirit  of  animation  a^ 
Where  does  it  ad  ?  It  a<fts  wherever  there  is  the 
medulla  above  mentioned;  and  that  whether  the 
limb  is  yet  joined  to  a  living  animal,  or  whether 
H  be  recently  detached  from  it;  as  the  heart  of  s 
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viper  or  frog  will  renew  its  contradlions,  when 
pricked  with  a  pin,  for  many  minutes  of  time  af- 
ter ita  exfedlion  from  the  body.— Does  it  aA  any 
where  elfe  ? — No;  then  it  certainly  exjifts  in  tbi$ 
part  of  fpace,  and  no  where  elfe ;  ^t  iSf  it  had^ 
figure ;  namely,  the  figure  of  the  nervous  fyftem^ 
'  which  is  nearly  the  figure  of  the  body.  When 
the  idea  of  folidity  is  excited,  $fi  above  explained^ 
a  part  of  the  extenfive  orgaa  of  touch  is  com* 
prefled  by  fome  external  body,  and  this  part  of 
the  ienforium  fo  comprefied  exadlly  refembles  m 
figure  the  figure  of  the  body  that  comprcfled  it. 
Hencei  when  we  acquire  the  idqa  of  folidity, 
we  acquire  at  the  fame  time  the  idea  of  figure  ; 
and  this  idea  of  figure,  or  motion  ai  aj^art  of  the 
organ  of  touch,  exadlly  refembles  m  its  figure 
fhe  figure  of  the  body  that  occafions  it ;  and  thus 
exa<5Uy  acquaints  us  with  this  property  of  the  ex- 
ternal world. 

Now,  as  the  whcJo  univerfe  with  all  its  parts 
poflefles  a  certain  form  or  figure,  if  any  part  of 
it  moves,  that  form  or  figure  of  the  whole  is  va- 
ried: hence,  as  motion  is  no  other  than  a  per- 
petual variation  of  figure,  our  idea  of  motion  is 
alfo  a  real  refemblance  of  die  motion  that  pro* 
duced  it. 

It  may  be  (aid  in  objection  to^his  definition  of 
motion,  that  an  ivory  globe  may  revolve  on  its. 
axis^  and  that  here  will  be  a  motion  without 
change  of  figure.    But  the  figure  of  the  particle 
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A?  on  one  fide  of  this  globe  is  not  ihc/anie  figure 
as  the  figure  of  y  on  the  other  fide,  any  move 
than  the  particles  themfclves  are  the  fame,  though 
they  are  ^wiA?r  figures;  and  hence  they  cannot 
change  place  with  each  other  without  difl:urbing 
or  changing  the  figure  of  the  whole. 

Our  idea  of  time  is  from  the  fame  fourcc,  but 
is  more  abfl:ra6led,  as  it  includes  only  the  com- 
parative velocities  of  thefe  variations  of  figure ; 
hence  if  it  be  alked.  How  long  was  this  book  in 
printing  ?  it  may  be  anfwered,  Whilft  the  fun 
was  paflRng  through  Aries. ' 
■  Our  idea  of  place  includes  only  the  figure  of 
a  group  of  bodies,  not  the  figures  of  the  bodies 
themfelvcs.  If  it  be  aflced  where  is  Nottingham- 
Ihire,  the  anfwer  is,  it  is  furrounded  by  Derby- 
Ihire,  Lincolnfhire,  and  Leicefterfhire ;  hence 
place  is  our  idea  of  the  figure  of  one  body  fur- 
rounded  by  the  figures  of  other  bodies. 

The  idea  of  space  is  a  more  abfiracSed  idea 
of  place  excluding  the  group  qf  bodies. 

The  idea  of  number  includes  only  the  particu- 
lar arrangements,  or  difl:ributions  of  a  group  of 
bodies,  and  is  therefore  only  a  more  abfi:ra6led 
idea  of  the  parts  of  the  figure  of  the  group  of 
bodies  ;  thus  when  I  fay  England  is  divided  into 
forty  Counties,  I  only  fpeak  of  certain  divifions  of 
its  figure. 

Hence  arifes  the  certainty  of  the  mathematical 
fciences,   as  they  explaia  thefe  properties  of  bo- 
dies. 


,^ 
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dies,  which  arc  exactly  refemblecl  by  our  ideafc  of* 
them,  whilft  we  arc  obliged  to  coUedt  almoft  all 
our  other  knowledge  from  exi>eriiiient ;  that  isj 
by  obferving  th6  efFe6l3  exerted  by  one  body  upon 
another. 

3.  Of  the  Penetrahijlty  of  Matter. 

The  impoffibility  of  two  bodied  exifting  toge*  ^ 
ther  in  the  fame  fpace  cannot  be  deduced  from 
our  idea  of  folidity,  or  of  figure.  As  foon  aJ 
we  perceive  the  motions  of  objedls  that  furround 
us,  and  learn  that  we  poflcfs  a  power  to  move 
our  own  bodies,  we  experience,  that  thofe  ob* 
jeifts,  which  excite  in  us  the  idea  of  folidity  and 
of  figure,  oppofe  this  voluntary  movement  of  our 
own  organs ;  as  whilft  I  endeavour  to  comprefs 
between  my  hands  an  ivory  ball  into  a  fphcroid* 
And  we  are  hence  taught  by  experience,  that  our 
own  body  and  thofe,  which  we  touch;  cannot  ex* 
ill  in  the  fame  part  of  I'pace* 

But  this  by  no  means  demonftrates,  that  no 
two  bodies  can  exift  together  in  the  fame  part  of 
fpace.  Galilaeo  in  the  preface  to  his  works  feemi 
to  be  of  opinion,  that  matter  is  not  impenetrable  ; 
Mr.  Mitchel,  and  Mr.  Bofcowich  in  his  Theoria 
Philof.  Natur.  haVe  efpoufed  this  hypothefis: 
which  has  been  lately  publifhed  by  Dr.  Prieftleyt 
to  whom  the  world  is  much  indebted  for  fo  many 
iiiiportaht  difcoverieS  in  fcience.     (Hift*  of  Light 

and 
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and  Colours^  p.  391,)  The  imintenrupted  paf- 
fage  of  light  through  tranfparent  bodies*  of  the 
ckcftric  asther  through  metallic  and  aqueous  bo- 
dies,, and  of  the.  magoetic  effluvia  through  all 
bodies,  would  feem  to  give  forae  probability  (0 
this  opinion.  Hence  it  appears,  that  beings  may 
exift  without  poffeffing  the  property  of  folidity, 
as  well  as  they  can  exift  without  poflfeffing  the 
properties,  which  excite  our  fmell  or  tafte,  and 
can  thence  occupy  fpace^  without  detruding  other 
bodies, from  it;  but' we  cannot  become  acquaint- 
ed with  fuch  beings  by  our  fenfe  of  touch,  any 
more  than  we  can  with  odours  or  flavours  without 
our  fenfes  of  iinell  and  taile. 

But  that  any  being  can  exift  without  exifling 
in  fpace^  is  to  my  ideas  utterly  incomprehenfible. 
My  appeal  is  to  common  fenfe.  To  h  implies  a 
when  and  a  where ;  the  one  is  comparing  it  with 
the  motions  of  other  beings,  and  the  other  with 
their  iituatioms. 

If  there  was  but  one  objc6l,  as  the  whole  crea- 
tion may  be  confidered  as  one  objed,  then  I  can- 
not alk  where  it  exifts  ?  for  there  are  no  other 
objcifts  to  compare  its  fituation  with.  Hence  if 
any  one  denies,  that  a  being  exifts  in  fpace,  he 
denies,  that  there  are  any  other  beings  but  that 
one ;  for  to  anfwer  the  queftion,  ^*  Where  does 
it  exift  ?"  is  only  to  mention  the  fituation  of  tj^e 
obje<9a  that  furrovmd  it. 

In  the  lame  manner  if  it  be  alked— "  Whca 

does 
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does  a  beiugexift?''  The  anfwer  only  <pccifie« 
the  fucceflive  motions  either  oF  itfelf,  or  of  other 
bodies ;  hence  to  fay,  a  body  etifts  not  in  timc> 
is  to  fay^  that  there  is>  or  was^  no  moticm  in  the. 
world* 

4.  Of  the  Spirit  of  Animation. 

But  though  there  may  exift  beings  m  the  uni- 
▼erfe,  that  have  not  the  property  of  folidity ;  that 
is,  which  can  poffefs  any  part  of  fpace,  at  the 
fame  time  tliat  it  is  occupied  by  other  bodies ; 
yet  tha:e  may  be  other  beings,  that  can  aflume  this 
property  of  folidity,  or  difrdbe  themfelves  of  it 
occafionally,  as  we  are  taught  of  fpirits,  and'  of 
angels;  and  it  would  feem,  that  the  sfibit  op 
ANIMATION  muft  be  endued  with  this  property, 
otherwife  how  could  it  occafionally  give  motion 
to  the  limbs  of  animals  ? — or  be  itfelf  fiimulated 
into  motion  by  the  obtruiions  of  furrounding  bo- 
dies, as  of  light,  or  odour  ? 

If  the  fpirit  of  animation  was  always  neceflarily 
.  peiietmble,  it  could  not  influence  or  be  influenced 
by  the  folidity  of  common  matter ;  they  would 
exift  together,  but  could  not  detrude  each  other 
from  the  part  of  fpace,  where  they  exifl: ;  that  is, 
they  could  not  communicate  motion  to  each 
other.  No  two  things  can  influence  or  affeS  each 
^ther^  which  have  not  fome  property  common  to  both  . 
<^them\  for  to  influence  or  affe<5k  another  body 

is 
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is  to  give,  or  communicate  feme  propcrt)-  to  it, 
that  it  had  not  before ;  but  how  can  one  body 
give  that  to  another,  which  it  does  not  pofleik 
itCdf^^-^The  words  imply,  that  they  muft  agree 
in  having  the  power  or  faculty  of  poflefling  fomc 
common  property.     Thus  if  one  body  removes 
another  from  the  part  of  fpace,  that  it  pofleffes, 
it  mnfl  have  the  power  of  occupying  that  fpacc 
itfelf :    and  if  one  body  communicates  heat  or 
motion  to  another,  it    follows,  tliat   they  have 
alike  the  property  of  poflefling  heat  or  motion. 
;   Hence  the  fpirit  of  animation,  at  the  time  it 
communicates  or    receives    motion    from    folid 
bodies,     mufl:    itfelf    poflefs     fome     property 
of  folidity.     And  in  *confequence  at  the  time  it 
receives  other  kinds  of  motion  from  light,  it  muft 
poflefs  that  property,  which  light  pofleflTes,  tQ 
communicate  that  kind  of  motion ;  and  for  which 
no  language  has  a  name,  unlets  it  may  be  termed 
Viflbility.     And  at  the  time  it  is  ftimulated  into 
other  kinds  of  animal  motion  by  the  particles  of 
lapid  and  odorous  bodies  affecting  the  fcnfes  of 
tafl:e  and  fmeJl,  it  muft  refemblc  thefe  particlea 
of  flavour,  and  of  odour,  in  poflefling  fome  Ami- 
lar  or  correfpondent  property ;    and  for  which 
language  has  no  name,  unlefs  we  may  ufe  the 
words  Saporofity  and  Odorofity  for  thofe  common 
properties,  which  are  poflcflcd  by  our  organs  of 
taflie  and  fmell,  and  by  the  particles  of  lapid 
and  odorous   bodies;   as  the  words  Tangibility 

and 
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and  Audibility  may  exprefs  the  common  property 
poflefled  by  our  organs  of  touch,  and  of  hearing; 
and  by  the  folid  bodies,  or  their  vibrations,  which 
afFeA  thofe  organs^. 

-  5.  Finally,  though  the  figures  of  bodies  are 
in  truth  refemblcd  by  the  figure  of  the  part  of 
the  organ  of  touch,  which  is  ftimulated  into  mo* 
tion;  and  that  organ  refembles  the  folid  body, 
which  ftimulates  it,  in  its  property  of  folidity  1 
and  thopgh  the  fenfe  of  hearing  refembles  the 
vibrations  of  external  bodies  in  its  capability  of 
being  ftimulated  into  motion  by  thofe  vibrations; 
and  though  our  other  organs  of  fenfe  refemble  the 
bodies,  that  ftimulate  them,  in  their  capability 
of  being  ftimulated  by  them  ;  and  we  hence  be- 
come acquainted  with  thefe  properties  of  the  ex- 
ternal world ;  yet  as  we  can  repeat  all  thefe  mo- 
tions of  our  organs  of  fenfe  by  the  efforts  of  voli- 
tion, or  in  confequence  of  thefenfation  of  pleafuro 
or  pain,  or  by  their  affociation  with  other  fibrous 
motions,  as  happens  in  our  reveries  or  in  fleep, 
there  would  ft  ill  appear  to  be  fome  difikulty  in 
demonftrating  the  exiftence  of  any  thing  external 
to  us. 

In  our  dreams  we  cannot  determine  this  cir* 
cumftance,  bccaufe  our  power  of  volition  is  fuf- 
pended,  and  the  ftimuli  of  external  objedls  arc 
excluded  ;  but  in  bur  waking  hours  we  can  com- 
pare our  ideas  belonging  to  one  fenfe  with  thofe 
Jjelonging  to  another,  and  can  thus  diftinguifli 

the 
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the  ideas  occalioned  by  irritation  from  thof« 
excited  by  fenfationi  volition,  or  affociation^ 
Thus  if  the  idea  of  the  fwe^tneft  of  fugar  (hould 
be  excited  in  our  dreams,  the  whitenefs  and 
hardne(s  of  it  occur  at  the  fame  time  by  alTocia- 
tion ;  and  we  believe  a  material  lump  of  fugar 
prefent  b^ore  us.  But  if,  in  our  waking  hours, 
the  idea  of  the  fweetnefs  of  fugar  occurs  to  m, 
the  fiimuli  of  furrounding  objedls,  as  the  edge 
of  the  table,  on  which  we  prefs,  or  green  colour 
of  the  grafs,  on  which  we  tread,  prevent  the 
other  ideas  of  the  hardnefs  and  whitenefs  of  &e 
fugar  from  being  excited  by  aflbciation.  '  Or  if 
they  fhould  occur,  we  voluntarily  compare  them 
with  the  irritative  ideas  of  the  table  or  grafs  above 
mentioned,  and  deteA  their  fallacy*  We  can 
thus  diftinguifti  the  ideas  caufed  by  the  ftimuli 
^  external  objedks  from  thofe,  which  are  intro* 
duced  by  afTociation,  feniation,  or  volition ;  and 
during  our  waking  hours  can  thus  acquire  a 
knowledge  of  the  external  world.  Which  never- 
thelefs  )ve  cannot  do  in  our  dreams,  becaufe  we 
have  neither  perceptions  of  external  bodies,  nor 
the  power  of  volition  to  enable  us  to  compare 
them  with  the  ideas  of  imagination. 

III.  ofvifioiu 

Our  eyes  obferve  a  difierence  of  colour,  or  of 

fliade,  in  the  prominences  and  depreffions  of  ob* 

9  j«^> 
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jeAs,  and  thsft  thofe  Ihades  uniformly  vary,  when 
the  fenfe  of  touch  obferves  any  variation.  Hence 
when  'the  retina  becomed  flimulated  by  colours  or 
Ihades  of  light  in  a  certain  form,  as  in  a  circular 
fpot;  we  know  by  experience,  that  this  is  a.fign> 
that  a  tangible  body  is  before  us ;  and  that  its 
figure  is  refemblcd  by  the  miniature  figure  of  the 
part  of  the  organ  of  yifion,  that  is  thus  fiimulated* 

Here  whilft  the  ftimulated  part  of  the  retina 
refembles  exadly  the  vifible  figure  of  the  whole 
in  miniature,  the  various  kinds  qf  Aimuli  frott 
difFexent  colours  mark  the  vifible  figures  of  the 
minur er  parts ;  and  by  habit  we  inibmtly  recall  the 
tangible  figures. 

Thus  when  a  tree  is  the  objed' of  fight,  a  part 
of  the  retina  refemlding  a  flat  branching  figure  is 
ill  mulcted  by  various  iliades  of  colours ;  but  it  is 
by  fuggeftioa,^that  the  gibbofity  of  the  tree,  and 
the  nrofs,  that  fidnges  its  trunk,  appear  before 
U8.  Thcfe  are  ideas  of  fuggeflion,  which  wc  feel 
er  attend  to,  afibciated  with  the  motions  of  the 
fetina,  or  irritative  ideas,  which  we  do  not  attend 
to. 

So  that  though  our  vifibje  ideas  refemble  in 
miniature  the  outline  of  the  figure  of  colouxed 
bodies,  in  other  refpedls  they  ferve  only  as  a 
language,  which  by  acquired  aflpciat^ons  intro- 
duce the  tafigiblc  "ideas  of  bdaies.  Hence  it  is, 
ihffijlHfi'fjBiik^^is  foire^Jy  iteCeivjJd-lqr  the  art  of 
the  .paintg^:^^  Qur:^^(Hi^r9^fnt-jMd 

•'    .  '  '  ^— The 
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The  reader  will  find  much  very  curious  know- 
ledge on  this  fubjeft  in  Biihop  Berkeley's  Eflay 
on  Vifion,  a  work  of  great  ingenuity. 

The  imoiedi^te  objed  however  of  the  fenfe  of 
vifion  is  light;  tliia  fluid,  though  its  velocity  k 
fo  great,  appears  to  have  no  perceptible  niecha- 
aical  iropulfc,  as  was  mentioned  in  the  third 
Scdlion,  but  feems  to  ftimulate  the  retina  into 
animal  motion  by  its  tranfmiflion  thrqugh  this 
part  of  the  fenforium :  for  though  the  eyes  of 
cats  or  other  animals  appear  luminous  in  obfcure 
places;  yet  it  is  probable,  that  none  of  the  ligh^ 
which  falls  on  the  retina,  is  refle<5led  from  it, 
but  adherer  to  or  enters  into  combination  with 
the  choroide  coat  behind  it, 
,  The  combination  of  the  particles  of  light  with 
opakc  bodiesj  and  therefore  with  the  choroide 
coat  of  the  eye,  is  evinced  from  the  heat  which 
is  given  out,  as  in  other  chemical  combinations. 
For  the  fun-beams  communicate  no  heat  in  their 
paflage  through  tranfparent  bodies,  with  which 
they  do  not  combine,  as  the  air  continues  cool 
even  in  the  focus  of  the  largeft  buming-glafles, 
which  in  a  moment  vitrifies  a  particle  of  opaque 
matter;  • 

It  te  generally  believed;  thatnhe  tymjMainujn 
•f  iha  ear  ^vibnrte*  rfilefehtfSically,  whcA'^expofed 

to 
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to  audible  founds,  like  the  ftrings  of  one  ttiuliqd 
inftrument,  when  the  fame  notes  are  ftruck  upon 
anotlier.  Not  is  this  opinion  improbable,  as 
the  mufcles  and  cartilages  of  the  larynx  are  em- 
ployM  in  produdng  variety  of  tones  by  hiechani-. 
cal  vibration :  fo  the  mufcles  and  bones  of  the 
car  feem  adapted  to  increafe  or  diminifli  the 
tenfion  of  the  tympanum  for  the  purpofes  of 
iimilar  mechanital  vibrations. 

But  it  appears  from  difle6tion,  th^t  the  tym- 
panum is;  not  the  inmlediate  oi^an  of  hearing, 
but  that,  like  the  humours  and  cornea  of  tile  eye> 
k  is  only  6f  ufe  to  prepare  the  obje<ft  for  the  im- 
mediate organ.     For  the  portio  mollis  of  the  au- 
ditory nerve  is  not  fpread  upon  the  tympanupif 
but  upon  the  veftibulum,  and  cochlea,  and  femi- 
circular  canals  of  the  ear ;    while  between  the 
tympanum  and  the  expanfion  of  the   auditory 
nerve  the  cavity  is  faid  by  Dr.  Cotunnus  and  Dr. 
Meckel  to  be  filled  with  water ;  as  they  had  fre- 
quently obferv^  by  freezing  the  heads  of  dead- 
animals  before  they  difledked  them ;  and  water 
being  a  more  denfe  fluid  thaa-air  is  much  better 
adapted  to  the  propagation  of  vibmtions.     We 
may  add,  that  even  the  external  opening  of  the 
car  is  not  abfolutely  neceflary  for  the  perception 
of  found :  for  fome  people,  who  from  tliefe  defe(5ls 
would  have  been  completely  deaf,  have  difiin- 
guifhed  acute  or  grave  founds  by  the  tremours  of 
a  ilick  held  between  their  teeth  propagated  along 
-  VOL.  I.  >  M  the 
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Ac  bones  of  the  head,  (Hallcr.  Phyf»  T.  V.  p, 
295). 

Hence  it  appears,  that  the  iramcdktc  cn^gan  of 
hearing  is  not  afFedled  by  the  particles  of  the  air 
t|ietnfehes,  but  is  Simulated  into  anknal  motioD^ 
t>y  the  vibrations  of  diero*  And  it  is  probable 
from'  the  loofe  bones,  which  are  found  in  the 
heads- of  fomc  fifhes^  that  the  vibrations  of  water 
are  feniible  to  the  inhabitants  of  that  element  by 
a  iimilaroigan. 

.  The  motions  of  the  atmolphere,  which  we  be- 
come acquainted  with  by  the  fenfe  of  touch,  arc 
combined  with  its  folidi^,  weight,  or  vis  inertiae ; 
whero^  thofe,  that  are  perceived  by  this  organ^ 
depend  alone  on  its  elafiicity.  But  though  the 
vibration  of  the  air  is  the  immediate  obje^  of  the 
fenfe  of  hearing,  yet  the  ideas,  we  receive  by  this 
fenfe,  like  thofe  received  from  light,  are  only  sj^ 
a  language,  which  by  acquired  ai&ciations  ac- 
quaints us  with  thofe  motions  of  tangible  bodies, 
which  depend  on  their  elafticit}^;  and  which  wa 
had  before  learned  by  our  fenfe  of  touchy 

V.  OfSiftellandofTaJki. 

The  objects  of  fmell  are  diflblved  in  the  fluid* 
atmofphere,  and  thofe  of  tafte  in  th^  faliva,  or 
other  aqueous  fluid,  for  the  better  diffiifing  them 
on  their  refpe<ftive  organs,  which  fcem  to  be  ftv- 
mulated  into  animal  motion  poiiaps  by  th&  che- 

Qucak 
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inical  affinities  of  thcfc  particles,  which  conftitntc 
the  rapidity  and  odorofi ty  of  bodies,  with  the  nerves 
of  fenfc,  which  perceive  them. 

Mn  Vdta  has  lately  obferved  a  curious  cir- 
(cumftiiice  relative  to  oar  fenfe  of  tafte.  If  a  bit 
of  clean  lead  and  a  bit  of  clean  filver  be  feparately 
applied  to  the  tongue  and  palate  no  tafte  is  per- 
ceived ;  but  by  applying  them  in  contadl  in  i^- 
fpeA  to  the  parts  out  of  the  mouthy  and  nearly  fo 
in  refpeft  to  the  parts,  which  are  immediately 
Applied  to  the  tongue  and  palate,  a  faline  or  aci- 
dulous tafte  is  perceived,  as  of  a  fluid  lite  a  ftream 
of  eleftricity  paffing  from  one  of  them  to  the 
other.  This  new  application  of  the  fenfe  of  tafte 
deferv^s  further  inveftigation,  as  it  may  acquaint 
us  with  new  properties  of  matter. 

From  the  experiments  above  mentioned  of 
Galvanic  Volta,  Fowler,  and  others,  it  appears, 
that  a  plate  of  zinc  and  a  plate  of  filver  have 
greatei*  efFe6l  than  lead  and  filver.  If  one  edge  of 
a  plate  of  filver  about  the  fize  of  half  a  crown- 
piece  be  placed  upon  the  tongue,  and  one  edge 
of  a  plate  of  zinc  about  the  fame  fize  beneath  the 
tongue,  and  if  their  oppofite .  edges  are  then 
brought  into  contadl  before  the  point  of  tlie 
tongue,  a  tafte  is  perceived  at  the  moment  of 
their  coming  into  contact;  fecondly,  if  one  of 
the  above  plates  be  put  between  the  upper  lip 
and  the  gum  of  the  fore-teeth,  and  the  other  be 
placed  under  the  tongue^  and  their  exterior  edges 
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be  then  brought  into  contaA  in  a  dailiih  room^  a 
flalh  of  light  is  pcrceiyed  in  the  eyes, 

Thefe  cfFedls  I  imagine  only  fhew  the  feniibi- 
lity  of  our  nerves  of  fenfc  to  veryfmall  quantities 
of  the  electric  fluid j  as  it  pafles  through  them; 
for  I  fuppofe  thefe  fenfations  are  occaiioned  by 
flight  ele^ric  fliocks  produced  \n  the  following 
manner.  By  the  experiments  publilhcd  by  Mr. 
Bennet,  with  his  ingenious  doubler  of  cledricity, 
which  is  the  greateft  difcovery  made  in  that  fcience 
fince  the  coated  jar,  and  the  eduction  of  light- 
ning from  the  fldes,  it  appears  that  zinc  was  al- 
ways found  minus,  and  lilver  was  always 
found  plusi  when  both  of  them  were  in  their 
feparate  flatc.  Hence,  when  they  are  placed 
in  the  manner  above  defcribed,  as  foon  as  their 
exterior  edges  come  nearly  into  cqntail,  fo  near 
as  to  have  an  extremely  thin  plate  of  air  between 
them,  that  plate  of  air  becomes  charged  in  the 
fame  manner  as  a  plate  of  coated  glafs ;  and  is  at 
the  fame  inflant  difcharged  through  the  nerves  of 
tafte  or  of  light,  and  gives  the  fenfations,  as  above 
defcribed,  of  light  or  of  faporofity;  and  only 
iKews  the  great  fenlibility  of  thefe  organs  of  fenfe 
to  the  ftimulus  of  the  eledric  fluid  in  fuddcnly 
pafling  through  them. 

VI.  Of  the  Senfe  of  Heat. 

There  are  many  experiments  in  chemical  wri- 
tei^,  that  evince  the  exigence  of  heat  as  a  fluid 

element. 


S«cT*  XIV.  6.  OF  IDEAS.  165 

dement,  which  covers  and  pervades  all  bodies, 
and  is  attra6led  by  the  folutions  of  forae  of  them, 
and  is  detruded  from  the  combination  of  others. 
Thus  from  the  combinations  of  metals  with  acids^ 
and  from  thofe  combinations  of  animal  fluids, 
whi^h  are  termed  fecretions,  this  fluid  matter  of 
heat  is  given  out  aroongft  the  neighbouring  bo- 
dies; and  in  the  folutions  of  falts  in  water,  or  of 
water  in  air,  it  is  abforbed  from  the  bodies,  that 
furround  them ;  whilft  in  its  facility  in  palling 
through  metallic  bodies,  and  its  difficulty  in  per* 
▼ading  relins  and  glafs,  it  refembles  the  proper- 
tics  of  the  cledbic  auraj  and  is  like  that  excited 
by  fridUon,  and  feems  like  that  to  gravitate 
amongfl  other  bodies  in  its  uncombined  flate, 
and  to  find  its  equilibrium. 

There  is  no  eircumftance  of  more  confcqucnce 
in  the  animal  economy  than  a  due  proportion  of 
this  fluid  of  heat ;  for  the  digeftion  of  our  nutri- 
ment in  the  ftomach  and  bowels,  and  the  proper 
equalities  of  all  our  fecreted  fluids,  as  they  are 
proddced  or  prepared  partly  by  animal  and  partly 
by  chemical  procefies,  depend  much  -on  the 
quantity  of  heat;  the  excefs  of  which,  or  its 
deficiency,  alike  gives  us  pain,  and  induces  us 
to  avoid  the  circumflances  that  occafion  them. 
And  in  this  the  perception  of  heat  eflentially 
differs  from  the  perceptions  of  th^  fenfe  of  touch, 
gs  wc  receive  pain  from  too  great  prefTure  of  folid 
bpdies,  but  none  from  the  abfence  of  it.    It  is 
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hence  probable,  that  nature  has  provided  tts  with 
a  fct  of  nerves  for  the  perception  of  thi9  fluid, 
which  anatomills  have  not  yet  attended  to. 

There  may  be  fome  difficulty  m  the  proof  of 
this  aiTertion ;  if  we  look  at  a  hot  fire,  we  expe- 
riepce  no  pain  of  the  optic  nerve,  though  the 
heat  along  with  the  light  muft  be  concentriital 
upon  it.  Nor  does  warm  water  or  warm  oil 
poured  into  the  ear  give  pain  to  the  organ  of 
hearing;  and  hence  4s  thefe  organs  of  fenledq 
not  perceive  finall  exccfles  or  deficiencies  of  heat; 
and  as  heat  has  no  greater  analogy  to  the  fplidity 
or  to  the  figures  of  bodies,  than  it  has  to  their 
colours  or  vibrations;  there  feems  no  fufiicient 
reafon  for  pur  afcribing  the  perception  of  heat 
and  cpid  to  the  fenfe  of  touch;  to  which  it  ha« 
generally  been  attributed,  either  becaufe  it  is 
difFufcd  beneath  the  whole  Ikin  like  the  fenfe  of 
toucli,  or  owing  to  the  inaccuracy  of  our  obfer- 
Vatipns,  or  the  defeat  of  our  languages. 

There  is  another  circurnftanpc  would  induce 
^s  to  believe,  that  the  perceptions  of  hpat  and 
cold  do  nqt  belong  to  the  organ  of  touch  5  fincc 
the  teeth,  which  arc  the  leaft  adapted  for  the 
perceptions  of  folidity  of  figure,  are  the  raoft  fen- 
fible  to  heat  or  cold  ;  whence  wc  are  forewarned 
from  fwallowing  thofe  materials,  whofie  degree 
pt  coldnefs  or  of  heat  would  injure  our  ftoraachs. 

The  following  is  an  extrac^l  from  a  letter  of 
Dr.  R,  W.  Darwin,  of  Sbrewibury,  when  he  was 

^fttident 
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a  ftudcnt  at  Edinburgh.  **  I  made  an  experiment 
yefterday  in  our  hofpital,  which  much  favours 
3roiir  opinion,  that  the  fenfation  of  heat  and  of 
touch  depend  on  different  fets  of  nerves.  A 
man  who  had  lately  recovered  from  a  fever,  and 
^was  ftill  weak,  was  feized  with  rioknt  cnuEnps  m 
ills  legs  and  feet ;  which  wercTemaved*by  opiates, 
-except  that  one  of  his  feet  remained  infenfible. 
Mr.  Ewart  pricked  him  with  a  pin  in  five  or  fix 
places,  and  ihe  patient  declared  he  did  not  feel  ii 
in  the  leaft,  nor, was  he  fenfiblc  of  a  very  fmart 
pinch.  I  then  held  a  red-hot  poker  at  fome  dif- 
tancc,  and  brought  it  gradually  nearer  till  it 
^came  within  three  inches,  when  he  afleiixid  that 
he  felt  it  quite  diftindly.  I  fuppofe  fome  violent 
irritation  on  the  nerves  of  touch  had  caufcd  tht 
•cramps,  and  had  left  them  paralytic;  while  the  ^ 
nerves  of  heat,  having  fuiFered  no  increafed  fti- 
anulus,  retained  their  irritability.'' 

Add  to  tljis,  that  the  lungs,  though  eafily  fti- 
tnulated  into  inflammation,  are  not  fcnfible  ti 
feeat.     See  Clafs  IIL  1.  1,  la 

VIl.  OfiheSettfeofExtmJiort. 

The  organ  of  touch  is  properly  the  fenfc  of 
5preflure,  but  the  mufcular  fibres  thcmfclves  con- 
Aitute  the  organ  of  fenfe,  that  feels  extenfion. 
The  fenfe  of  preflure  is  always  attended  with  the 
ideas  of  the  figure  and  folidity  of  the  objccft, 
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neither  of  which  accompany  our  perception  of 
extenfion.  The  whole  fet  of  mufdcs,  whether 
th^y  ere  hollow  ones,  as  the  heart,  arteries,  and 
inteftines,  or  longitudinal  ones  attached  to  booes, 
contract  themfelves,  whenever  they  are  Simulated 
by  forcible  elongation ;  and  it  is  obfer\'able,that  the 
white  mufcles,  which  conftitute  the  arterial  fyf- 
tcin,  feerp  tp  be  excited  ipto  contraiJlion  fix)m  no 
Other  kinds  of  llimulus,  (iccording  to  the  experi- 
ments of  Haller.  And  hence  the  violent  pain  in 
fomc  inflammations,  as  in  tlie  paronychia,  obtains 
immediate  relief  by  cutting  the  membrane,  that 
.was  ftrctchc4  by  the  tumour  of  the  fubjaccnt  parts. 

Hence  the  whole  mufcular  fj-flcm  ipay .  be 
confidered  as  one  organ  qf  fcnfe,  and  the  various 
attitudes  of  the  bpdy,  as  ideas  belonging  to  this 
organ,  of  many  of  which  we  are  hourly  confcious, 
while  many  others,  like  the  irritative  ideas  of  the 
other  fenfcs,  arc  pcrfonned  without  our  attention. 

When  the  mufcles  of  the  he^vrt  ceafc  to  a<S, 
the  refluent  blood  again  diftends  or  elongates 
them ;  and  thus  irritated  they  contradl  as  before. 
The  fame  happens  to  the  arterial  fyftem,  and  I 
fuppofe  to  the  capillaries,  intcfliucs,  and  various 
glands  of  the  body. 

,When  the  qu:;ntity  of  urine,  or  of  excrement, 
dillends  the  bladder,  or  re6bim,  thofe  parts  coga- 
tradl,  and  exclude  their  contents,  and  many  other 
mufcles  by  aflbciation  aft  along  with  them;  but 
if  thefe  evacitatipns  are  not  foon  complied  withj^ 

pin 
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pain  is  produced  by  a  litde  fiirther  extenlion  of 
the  mufcular  fibres :  a  iimilar  pain  is  caufed  iu 
the  mofcles,  when  a  limb  is  much  extended  for 
the  reduction  of  diflocated  bones;  and  in  the 
puniihment  of  the  rack:  and  in  the  painful 
cramps  of  the  calf  of  the  leg,  or  of  other  mufde8> 
for  a  greater  degree  of  contraction  of  a  mufde, 
than  the  movement  »of  the  two  bones,  to  which 
its  ends  are  affixed,  will  admit  of,  muft  give 
fimilar  pain  to  that,  which  is  produced  by  extend- 
ing it  beyond  its  due  length.  And  the  pain 
frcMn  pimdhires  or  incifions  arifes  from  the  diti 
tention  of  the  fibres,  as  the  knife  pafles  through 
them ;  for  it  nearly  ceafes  as  foon  as  the  divifion 
is  completed* 

All  thefe  motions  of  the  mufdes,  that  are  thus 
paturally  excited  by  the  fiimulus  of  diftending 
bodies,  are  alfo  liable  to  be  called  into  ftrong 
$u9don  by  their  catenation  with  the  irritations  or 
fenfations  produced  by  the  momentum  of  the 
progreffive  partides  of  blood  in  the  arteries,  as 
in  inflammatory  fevers,  or  by  acrid  fubftances  on 
other  fenfible  organs,  as  in  the  ,ftrangury,  or 
tenefinus,  or  cholera. 

We  Ihall  conclude  this  accoimt  of  the  fenfe  of 
^tenfiqn  by  obferving,  that  the  want  of  its  ob- 
jed  is  attended  with  a  di(agreeable  fenfation,  as 
wdl  as  the  excefe  of  it.  In  thofe  hollow  mufclcs, 
which  have  been  accuftomed  to  it,  thisdi(agree^; 
jible  fenfation  is  called  faintnefs,  emptineis,  and 

finkipg  ; 
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iinkitig;  and^  wlien  it  arifcd  to  a  certain  degree, 
ig  attended  wfth  fyncopc,  or  a  total  quiefeenee  of 
sii  motions^  but  tlie  inifernal  irritatite  &d»,  as 
iiappeti&  fiom  fuddeii  Mb  of  bloody  or  in-llie 
cpaaa^ndf  t^plttg  in  tlie  dtopfy. 

VIII.  6/  the  Appetites  p/  Hun^er^  Tfnrfi,  Heat, 
%xtmfton^ .  the  want  of  Frejh  uiir^  ammal  Love^ 
and  the  Suckling  of  Children* 

HimOEtt  is  moft  probiWy  perceived  by  thofe 
BUmeroiis  mmifications  of  nerves  that  are  feea 
about  the  upper  opening  of  the  ftomach ;  and 
thirft  by  the  nerves  about  the  fauces^  and  the 
top  of  the  gula.  The  ideas  of  thefe  fenfet  are 
few  in  the  generality  of  mankindj  but  are  more 
tmmerotts  in  thofe,  who  by  difeaic,  or  indulgenoej 
d^fie  particular  kinds  of  foods  or  liqvuds. 

A  fenfe  of  beat  has  already  been  fpoken  of^ 
which  may  with  propriety  be  called  an  appetite,  ac 
we  painftdly  defire  it,  when  it  is  de6cient  in 
quantity. 

The  fcnfe  of  extenfion  may  be  ranked  aiiiongft 
thefe  appetites,  lince  the  deficiency  of  its  ol]3c6t 
gi%^s  difagreeable  fenfation ;  when  thi^  happens 
in  the  arterial  fyftcm,  it  is  called  faintncfs,  and 
feems  to  bear  fome  analogy  to  hunger  and  to 
cold ;  winch  like  it  are  attended  with  emptinef^ 
of  a  part  of  the  rafcular  fyftem. 

The  fenfe  of  w^nt  of  frefh  air  has  not  been 
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attended  to,  but  is  as  diftiiuft  as  the  others^  and 
the  firft  perhaps  that  we  expcnrienee  after  <5wr 
nativity ;  from  the  want  of  the  objei^  of  thie 
fciife  many  difeafes  are  prodooed,  as  the  jaaJU- 
fevor,  plague^  and  other  epidekic  q^adadicg. 
Animal  love  is  another  appetite,  which  occtttt 
later  in  life,  and  the  £^nales  df  ladtiferous  animals 
have  another  natural  inlet  of  pleafm^  or  pain 
from  tiie  fuckling  their  offspring.  The  want  of 
^hi<^,  either  owing  to  the  death  of  their  progeny^ 
or  to  the  hihion  of  their  country,  has  been  &tai 
to  many  of  the  fex.  The  males  have  alfo  perioral 
glands,  which  are  frequently  turgid  with  a  thin 
milk  at  their  nativity,  and  are  fumiihed  with 
nipplea,  which  ere6l  on  titiUation  like  thofe  of 
the. female;  but  which  feem  now  to  be  of  no 
further  ufe,  owing  perhaps  to  fome  change  winch 
Ihefe  animals  hare  undergone  in  the  gradual 
picgreffion  of  the  formation  of  the  earthy  and  of 
all  that  it  inhabit. 

Thefe  fcven  lall  mentioned  fcnfes  may  properly 
be  termed  appetites,  as  they  differ  from  thofe  of 
touch,  fight,  hearing,  tafle^  and  fineil,  in  this 
refpe<5l ;  that  they  are  afFedled  with  pain  as  well 
by  the  defed  of  their  objeAs  as  by  thcexccfs  of 
them,  which  is  not  fo  in  the  latter.  Thus  ccid 
and  hunger  give  us  pain,  as  well  as  an  excels  of 
heat  or  J&ctiety ;  but  it  is  not  fo  with  darknefs  and 
^lence« 

P^.  Bcfof^ 
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EX*  Before  we  conclude  this  Sedion  op  the 
CETgans  of  fenfe^  we  muil  obferve,  that,  as  fiir  as 
we  know,  there  are  many  more  fenfes  than  have 
been  bone  mentioned,  as  every  gland  leems  to  be 
influenced  to  feparate  from  the  blood,  or  to  abforb 
from  the  cavities  of  the  body,  or  from  the  atmo- 
fphere,  its  appropriated'  fluid,  by  the  ftimulus  of 
that*fluid  on  the  living  gland ;  and  not  by  me- 
chanical capillary  abforptibn,  nor  by  chemical 
aflinity.  Hence  it  appears,  that  each  of  thcfe 
glands  muil  have  a  peculiar  organ  to  perceire 
tbefe  irritations,  but  as  thefe  irritations  are  not 
fticoecded  by  fenfation,  they  have  not  acquired 
the  names  of  fenfes. 

However  when  thefe  gknds  are  excited  into 
motions  ftronger  than  ufual,  either  by  the  acri- 
mony of  their  fluids,  or  by  their  own  irritability 
being  much  increafed,  then  the  fenfation  of  pain 
is  produced  in  them  as  in  all  the  other  fenfes  ot 
the  body;  and  thefe  pains  are  all  of  different 
kind^  and  hence  the  glands  at  this  time  really 
become  each  a  different  organ  of  fenfe,  though 
tbefe  different  kinds  of  pain  have  acquired  no 
names. 

Thus  a  great  excefs  of  light  does  not  give  the 
idea  of  light  but  of  pain ;  as  in  forcibly  opening 
the  eye  when  it  is  much  inflamed.  The  grc?^ 
pitoefs  of  preffure  or  diftention,  as  when  the 
point  of  a  pin  is  preffed  upon  our  flcin^  produces 
'  P^  W>  (^4  when  this  pain  of  the  fenfe  of  diftention 

is 
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is  (lighter,  it  is  termed  itching,  or  ticklmg),  with- 
out any  idea  of  folidity  or  of  figure :  an  excels  of 
heat  produces  finarting,  of  cold  another  kind  of 
pjun ;  it  is  probable  by  this  fenfe  of  heat  the  pain 
produced  by  cauftic  bodies  is  perceived,  and  of 
elciSlricity,  as  all  thefe  are  fluids,  -that  permeate, 
di&cfkd,  or  decompofe  the  parts  that  feel  them. 


SECT. 
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SECT.    XV. 

09    THS    GLXStXS    OF    IDEA84 

I.  I.  Ideas  received  in  tribes,  a.  fFe  combine  theni further^ 
or  abjira^from  thcfe  tribes.  3.  Complex  ideas.  4*  Com* 
founded  ideas.  5.  Simple  ideas  ^  modes  ^fubjlances^  rtlatiom^ 
general  ideas.  6.  Ideas  of  reflexion.  7.  Memory  and 
imagination  imperfe^ly  defined.  Ideal  prefence,  Afem^ 
randum-rings.  II.  I.  Irritative  ideas.  Perception* 
2.  Senfitive  ideasy  imagination.  3.  Voluntary  ideas^  recol- 
legion.  4.  AJfociated  ideas ^  fi^gg^fl^on.  III.  I.  Defim- 
tions  of  perception^  memory.  T.  Reafoningy  judgment^ 
doubting^  dtJHngw/hing^  comparing.  3.  Invention^  4.  C««* 
fcioufnefs.     5.  Identity.     6.  Lapfe  of  time.     7.  Freewill. 

I.  1.  As  the  conftituent  elements  of  the  material^ 
world  are  only  perceptible  to  our  organs  of  fenfe 
in  a  ftate  of  combination ;  it  follows,  that  the 
ideas  or  fenfual  motions  excited  by  them,  are 
never  received  fingly,  but  ever  with  a  greater  or 
lefs  degree  of  combination.  So  the  colours  of 
bodies  or  their  hardnefleS  occur  with  their  figures  2 
every  fmell  and  tafte  has  its  degree  of  pungency 
as  well  as  its  peculiar  flavour :  and  each  note  in 
mufic  is  combined  with  the  tone  of  fome  inftm- 
ment  It  appears  from  hence,  that  we  can  be 
fenfible  oif  a  number  of  ideas  at  the  fame  time, 

ftich 
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fuch  a9  the  whitenef8>  hardne&^  and  coldnefs  of  a 
£^w-baU)  and  can  experience  at  the  fame  tiin^ 
many  irritative  idea$  of  fmroundiog  bodies,  which 
we  do  not  attend  to,  as  mentioned  in  SedHon  ViL 
3.  2.  But  thofe  idea9  which  belong  to  the  fame 
ienfe,  feeitt  to  be  more  eafily  combined  into  fjni-* 
ehronons  tribes^  than  thofe  which  were  not  re- 
ceived by  the  fame  fenfe,  as  we  can.  mOsTe  eafily 
think  of  the  whkenefs  smd  %iire  of  a  lufnp  of 
lugarat  the  fame  time,  than  the  whttoiefs  and 
iweetnejGs  of  it« 

2«  As  thefe  ideaa>  or  fenfnal  motions>  are  thus 
excited  with  greater  or  lefs  degrees  of  ccnnbina- 
tion ;  fo  we  have  a  power,  when  we  repeat  them 
either  by  our  volition  or.fen&tioa,  toincre^eor 
4itiuidfb  this  degree  of  combination,  that  is,  to 
torm  Qo«E>pounded  ideas  firoxn  thofe,  whidi  were 
more  fixnple ;  and  abftradt  ones  from  thofe,  which 
were  mpre  complex,  when  they  were  firft  excited ; 
that  1$,  we  can  repeat  a  part  ox  the  whole  of  thofe 
fenfual  motions,  which  did  conftitute  our  ideas 
of  perception ;  and  the  repetition  of  which  now 
conftitutes  our  ideas  of  recoUetSion,  or  of  imagi- 
Aation. 

3.  Thofe  ideas,  which  we  repeat  without  change 
of  the  quantity  of  that  combinatioB,  wilh  which 
we  firft  received  them,  are  called  complex  ideas,, 
as  when  you  rea)Ue6l  Weftminfter  Abbqr,  or  the 
planet  Satima :  but  it  mufl  be  obferved,  that  thcfe^ 
aomplex  idieas,  thus  re-^xcited  by  volition,  ien^ 
8  £ition> 
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iation,  or  afTodation^  are  feldom  perfed  copies  of 
their  confefpondent  perceptions,  except  in  oar 
dreams,  where  other  external  obje<fts  do  not  dc- 
tra6i  our  attention. 

4.  Thofe  ideas,  which  arc  mofe  complex  than 
the  natural  objedb  that  firft  excited  them,  have 
beeii  called  compoundfed  ide^,  as  When  we  think 
of  a  fphinx,  orgriffiti* 

5.  And  thofe  that  ai^c  Ifefe  complex  than  the  cor* 
tefpondent  natural  objeAs,  have  been  termed  ah- 
ffara^ied  ideas:  thus  fweetnefs,  and  whitenefs,  and 
folidity,  are  received  at  the  fame  time  from  a  lump 
of  fugar,  yet  I  can  recolktft  any  of  thefe  quali-^ 
ties  without  thinking  of  the  otheifs,  that  were 
excited  along  with  them.     See  Se<ft.  XVI.  17* 

When  ideas  are  fo  far  abftraiSted  as  in  the 
above  example,  they  have  been  termed  iimple 
by  the  writers  of  metaphyfics,  and  feem  indeed  ta 
be  more  complete  repetitions  of  the  ideas  or  fai- 
fual  motions,  originally  excited  by  external  ob- 
je6l8v 

Other  clafles  of  thefe  ideas,  where  the  abftrac* 
tion  has  not  been  lb  great,  have  been  termed,  by 
Mr.  Locke,  modes,  fubftances,  and  relations,  but 
they  feem  only  to  differ  in  their  degree  of  abflrac- 
tion  from  the  complex  ideas  that  were  at  firft  ex- 
cited ;  for  as  thefe  complex  or  natural  ideas  are 
themfelves  imperfe(ft  copies  of  their  correfpon- 
dent  perceptions,  fo  thefe  abftradl  or^  general 
K^easare  only  ftill  more  imperfed  copies  of  the 

fame 
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feme  perceptions.  Thus  when  I  have  feen  an  ob- 
jc<Sl  but  once,  as  a  rhinoceros,  my  abftra6t  idea 
of  this  animal  is  the  fame  as  my  complex  one.  I 
may  think  more  or  lefs  diftinftly  of  a  rhinoceros, 
but  it  is  the  very  rhinoceros  that  I  faw,  or  fome 
part  or  property  of  him,  which  recurs  to  my 
mind. 

But  when  ^ny  clafs  of  complex  objedts  becomes 
the  fubjeft  of  donverfation,  of  which  I  have  fe^ 
many  individuals,  as  a  cafile  or  an  army,  fome 
property  or  circumftahce  belonging  to  it  is  pecu- 
liarly alluded  to;  and  then  I  feel  in  my  own* 
mind,  that  my  abftra6l  idea  of  this  complex  ol> 
J€6t  is  only  an  idea  of  that  part,  property,  er  at- 
titude of  it,  that  employs  the  prefent  converfation, 
and  varies  with  every  fentence  that  is  fpoken  con- 
cerning it.  So  if  any  one  Ihould  fay,  *^  one  may 
fit  upon  a  horfe  fafer  than  on  a  camel,'*  my  ab- 
ftraA  idea  of  the  two  animals  includes  only  an 
outline  of  the  level  back  of  the  one,  and  the  gib- 
bofity  on  the  back  of  the  other.  What  noife  is 
tliat  in  the  ftreet  ?— Some  horfes  trotting  over  the 
pavement.  Here  my  idea  of  the  hoifes  includes 
principally  the  fliape  and  motion  of  their  legs.  So 
alfo  the  abftradl  ideas  of  goodnefs  and  courage  are 
jftili  more  imperfecft  reprefentations  of  the  objedls 
they  were  received  from ;  for  here  we  abftradl  the 
material  parts,  and  recoiled  only  the  qualities. 

Thus  we  abftradl  fo  much  from  fome  of  our 
complex  ideas,  tbatat  length  it  becomes  difficult 

VOL.  !•  N  to 
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to  determine  of  what  perception  they  parta]Le; 
and  in  nsany  in  (lances  our  idea  fceni3  to  be  no 
other  than  of  the  found  or  letters  of  the  woi^ 
that  ftands  for  the  colle<Rive  tribe,  of  which  we 
are  faid  to  have  an  abilra<5^ed  idea,  as  noun,  verb, 
chimaera,  appm^ition. 

Mr.  Home  Tooke  alfo,  in  his  Diverfions  of  Piif* 
fey,  has  very,  ingetlioufly  ihewn,  th^t  what  were 
called  generail  ideas,  are  in  reality  only  gjW^ 
terms ;  or  words  which  fignify  any  parts  of  t 
complex  obje<9:.  Whence  arifes  moch  enor  ia 
eur  verbal  reafoning,  as  the  fame  word  has  dif- 
ferent  fignifications.  And  hence  thofe,  who  can 
think  without  words,  reafon  more  accurately  thsi 
thofe,  who  only  comp»e  the  ideas  fuggefled  by 
words;  a  rare  faculty,  which  diftinguifhes  the 
writers  of  philofophy  from  thofe  of  fophiffry.  See 
Clafs  III.  2.  2.  3. 

6.  Ideas  have  been  divided  into  thofe  ©f  per- 
ception and  thofe  of  refle^lion,^  but  as  whatever  is 
perceived  muft  be  external  to  the  organ  that  per- 
ceives it,  all  our  ideas  muft  originally  he  ideas  of 
perception. 

.  7.  Others  have  divided  oav  ideas  into  thoftt 
of  menwry,  and  thofe  of  imagination;  they 
have  faid  that  a  rccolie6tion  of  ideaa  in  the 
order  they  were  received  conftitutes  antmorfj 
and  without  that  order  imagination;  but  att 
the  ideas  of  imagination,  excepting  the  few  that 

are  termed  fimple   ideas,    are    parts  of  trains 

or 
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or  tribes  in  the  order  they  were  received;  as 
if  I  think  of  a  fphinx,  or  a  griffin,  the  fair 
face,  bofomj  wings,  claws,  tail,  are  all  complex 
ideas  in  the  order  they  were  received  :  and  it  be- 
hoves the  writers,  who  adhere  to  this  definition, 
ta  determine,  how  fmall  the  trains  muft  be,  that 
fliall  be  called  imagination ;  and  how  great  thofc, 
that  (hall  be  called  memory. 

Others  have  thought  that  the  ideas  of  memory 
have  a  greater  vivacity  than  thofe  of  imagination  t 
but  the  ideas  of  a  perfon  in  fleep,  or  in  a  waking 
reverie,  where  the  trains  conne<aed  with  fenfa* 
tion  are  uninterrupted,  are  more  vivid  and  dif* 
tin€t  than  thofe  of  memory,  fo  that  they  cannot  be 
diftinguiflied  by  this  criterion. 

The  very  ingenious  author  of  the  Elements  of 
Criticifm  has  defcribed  what  he  conceives  to  be 
a  fpecies  of  memory,  and  calls  it  ideal  prefence ; 
but  the  inflances  he  produces  are  the  reveries  of 
ien&tion,  and  are  therefore  in  truth  connexions 
of  the  imagination,  though  they  are  recalled  in 
the  order  they  were  received. 

The  ideas  conne6led  by  aflbciation  are  in  com- 
mon difcourfe  attributed  to  memorj",  as  we  talk 
of  memorandum -rings,  and  tic  a  knot  on  our 
handkerchiefs  to  bring  fomething  into  our  minds 
at  a  diftance  of  time.  And  a  fchool-boy  who  cail 
lepeat  a  thoufand  unmeaning  lines  in  Lilly's 
Grammar,  is  laid  to  have  a  good  memory.  But 
thefe'have  been  already  fliewn  ta  belong  to  the 

N  2  clafs 


.  i8e  CLASSES  OF  IDEAS*      Sect.  XV.  a- 1. 

clafs  of  affociation ;  and  arc  termed  ideas  of  fug- 
geilion. 

11.  Laftly,  the  method  already  explained  of 
claffing  ideas  into  thofe  excited  by  irritation,  fen- 
lation,  volition,  or  affociation,  we  hope  will  be 
fouqd  more  convenient  both  for  explaining  the 
operations  of  the  mind,  and  for  comparing  them 
with  thofe  of  the  body ;  and  for  the  illnflxation 
and  the  cure  of  the  difeafes  of  both,  and  which  wc 
Ihall  here  recapitulate. 

1.  Irritative  ideas  arc  thofe,  which  are  preced- 
ed by  irritation,  which  is  excited  by  objects  ex- 
ternal to  the  organs  of  fenfe  :  as  the  idea  of  that 
tree,  which  either  I  attend  to,  or  which  I  Ihun 
in  walking  near  it  without  attention.  In  the  for- 
mei'  cafe  it  is  termed  perception,  in  the  latter  it  is 
termed  limply  an  irritative  idea. 

1.  Sentitivc  ideas  are  thofe,  which  are  preced- 
ed by  the  fenfation  of  pleafure  or  pain ;  as  the 
ideas,  which  conflitute  our  dreams  or  reveries, 
this  is  called  imagination. 

3.  Voluntary  ideas  are  thofe,  which  are  pre- 
ceded by  voluntary  exertion,  as  when  I  repeat  the 
alphabet  backwards :  this  is  called  recollection. 

4.  Affociate  ideas  are  thofe,  which  are  preceded 
by  other  ideas  or  raufcular  motions,  as  when  wc 
think  over  or  repeat  the  alphabet  by  rote  in  its 
ufual  order;  or  ling  a  tune  we  are  accuflomed  to; 
tliis  is  called  fuggellion. 

IIL  1.  Perceptions  lignify  thofe  ideas,  which 

are 
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are  preceded  by  irritation  and  fucceeded  by  the 
fenfatiqn  of  pleafure  or  pain,  for  whatever  excites 
our  attention  interefts  us ;  that  is,  it  is  accom- 
panied with  pleafure  or  pain ;  however  flight  may 
be  the  degree  or  quantity  of  either  of  them. 

The  word  memory  includes  two  clafTcs  of  ideas, 
either  thofe  which  are  preceded  by  voluntary  ex- 
ertion, or  thofe  which  are  fuggefted  by  their  aflb- 
ciations  with  other  ideas. 

2.  Reafoning  is  that  operation  of  the  fenforium, 
by  which  we  excite  two  or  many  tribes  of  ideas ; 
and  then  re-excite  the  ideas,  in  which  they  dif- 
fer, or  correfpond-  If  we  determine  this  differ- 
ence, it  is  called  judgment ;  if  we  in  vain  endea- 
vour to  determine  it,  it  is  called  doubting. 

If  we  re-excited  the  ideas,  in  which  they  difier, 
it  is  called  diftinguifliing.  If  we  re-excite  thofe 
in  which  they  correfpond,  it  is  called  comparing. 

3.  Invention  is  an  operation  of  the  fenforium, 
by  which  we  voluntarily  continue  to  excite  one 
train  of  ideas,  fuppofe  the  defign  of  railing  water 
by  a  machine ;  and  at  the  fame  time  attend  to  all 
other  ideas,  which  are  conne6ked  with  this  by  every 
kind  of  catenation ;  and  combine  or  feparate  them 
yoluntarily  for  the  purpofe  of  obtaining  fome 
pnd. 

For  we  can  create  nothing  new,  we  can  only 
combine  or  feparate  the  ideas,  which  we  have  al- 
ready received  by  om'  perceptions :  thus  if  I  wifli 
to  neprefent  a  raonfter,  I  call  to  my  mind  the 
N  3  i4e^3 
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ideas  of  every  thing  difagreeaWc  and  horrible, 
and  combine  the  naflinefs  and  gluttony  of  a  hog, 
the  ftupidity  and  obflinacy  of  an  afs,  with  the 
fur  and  awkwardncfs  of  a  bear,  and  call  the  new 
combination  Caliban.  Yet  fuch  a  monftcr  may 
exift  in  nature,  as  all  his  attributes  are  parts  of 
nature.  So  when  I  wifh  to  reprefent  every  diing, 
that  is  excellent,  and  amiable ;  when  I  combine 
benevplence  with  cheerfulnefs,  wifdom,  know- 
ledge, tafte,  wit,  beauty  of  perfon,  and  elegance  of 
manners,  and  alTociate  them  in  one  lady  as  a  pat** 
tern  to  the  world,  it  is  called  invention ;  yet  fuch 
a  perfon  may  exift, — fuch  a  perfon  docs  exift  !— 
It  is  ■  '     '     ■  y  who  is  as  much  a  monftcr  as 

Caliban. 

4.  In  refpe(5l  to  confcioufnefs,  we  arc  only  con- 
fcious  of  our  exiftence,  when  we  think  about  it; 
as  we  only  perceive  the  lapfe  of  time,  when  we 
attend  to  it ;  when  we  are  bufied  about  other  ob- 
je^s,  neither  the  lapfe  of  time  nor  the  confciouf- 
nefs of  our  own  exiftence  can  occupy  our  atten- 
tion. Hence,  when  we  think  of  our  own  exift- 
ence, we  only  excite  abftradled  or  reflex  ideas  (a« 
they  are  termed),  of  our  principal  pleafures  or 
pains,  of  our  defires  or  averfions,  or* of  the  figure, 
folidity,  colour,  or  other  properties  of  our  bodies, 
and  call  th^t  a6l  of  the  fenforium  a  confcioufnefs 
of  om-  exiftence.  Son^e  philofophers,  I  believe  it 
id  Dcs  Cartes,  has  faid,  "  I  think,  therefore  I  eX'^ 
ift."     But  this  is  not  right  reafgning,  becairfc 

thinking 
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thinking  is  a  modeof  exiftence;  and  it  is  thence 
only  faying,  *^- 1  exift,  therefore  I  exift."  For 
there  are  three  modes  orexiflence,  or  in  the  lan^ 
guage  of  grammarians  three  kinds  of  verbs,  Firft, 
$mply  I  am,  or  exift.  Secondly,  I  am  doling,  or 
cxift  in  a  ftatc  of  adlivity,  as  I  move.  Thirdly,  I 
am  fufFering,  or  exift  in  a  ftate  of  being  adled 
upon,  as  I  afti  moved.  The  when,  and  thie  where, 
AS  applicable  to  this  exiftence,  depends  on  the 
fucceflive  motions  of  our  own  or  of  other  bodies; 
tnd  on  their  refpe<9:ive  fituations,  as  fpoken  of 
Sea.  XIV.  1.  5. 

6.  Our  identity  is  known  by  our  acquired  habits 
or  catenated  trains  of  ideas  and  mufcular  motions ; 
and  perhaps,  when  we  compare  infancy  with  old 
age,  in  thofe  alone  can  our  identity  be  fuppofed 
to  exift.  For  what  elfe  is  there  of  fimilrtude  be- 
tween the  firft  fpeck  of  living  entity  and  the  ma-^ 
ture  man  ? — every  dedu6lion  of  rcafoning,  every 
fentinjent  or  paflion,  with  every  fibre  of  the  corpo- 
real part  of  our  fyftem,  has  been  fubjedl  almoft 
to  annual  mutation ;  while  fome  catenations  alone 
of  our  ideas  ancj  mufcular  aAions  have  continued 
in  part  unchanged. 

By  the  facility,  with  which  we  can  in  our  waking 
hours  voluntarily  produce  certain  fucceflive  trains 
of  ideas,  we  kpow  by  experience,  that  we  have  be- 
fore reproduced  them ;  that  is,  we  are  confcious 
of  a  time  of  our  exiftence  previous  to  the  prefent 
tiipc ;  that  is,  of  our  identity  ao\\r  and  heretofore. 
^N4  ?t 
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It  is  thefe  habits  of  adion,  thefe  catenations  of 
ideas  and  mufcular  motions,  which  begin  with 
life,  and  only  terminate  with  it;  and  which  we 
cai>  in  fomp  meafure  deliver  to  our  pofterity ;  as 
explained  in  Se6l.  XXXIX. 

6,  When  the  progreffive  motions  of  external 
bodies  make  a  part  of  our  prefent  catenation  of 
ideas,  we  attend  to  the  lapfe  of  time ;  which  ap^ 
pears  the  longer,  the  more  frequently  we  thus  at- 
tend to  it ;  as  when  we  expe6l  fomething  at  a  cer- 
tain hour,  which  much  interefts  us,  whether  it 
be  an  agreeable  or  difagreeable  event ;  or  when 
we  count  the  palling  feconds  on  a  ftop- watch. 

When  an  idea  of  our  own  perfon,  or  a  reflex 
idea  of  our  pleafurcs  and  pains,  defires  and  avcr- 
lions,  makes  a  part  of  this  catenation,  it  is  term- 
ed confcioufnefs ;  and  if  this  idea  of  confciouf- 
pefs  in^kes  a  part  of  a  catenation,  which  w^  ex- 
cite by  recolleAion,  and  know  by  the  facility 
with  which  we  excite  it,  that  we  have  before  ex- 
perienced it,  it  is  called  identity,  as  explained 
^bove. 

y.  In  refpeft  to  freewill,  it  is  certain,  that  we 
cannot  will  to  think  of  a  new  train  of  ideas,  with- 
out previoufly  thinking  of  the  firft  link  pf  it ;  as 
I  cannot  will  to  think  of  ^  bls^ck  fwan,  without 
previoufly  thinking  of  a  black  fwan.  But  if  I 
now  think  of  a  tail,  I  can  voluntarily  recoUe^l 
^11  animals,  which  have  tails ;  my  will  is  fo  for 
free,  that  I  can  purfue  the  ideas  linked  to  this 

ide* 
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idea  of  tail,  as  far  as  my  knowledge  of  the  fub- 
je<ft  extends ;  but  to  will  without  motive  is  to 
will  without  defire  or  averlion;  which  is  as  ab- 
furd  as  to  feel  without  pleafure  or  pain ;  they  are 
both  folecifms  in  the  terms.  So  far  are  wc  go- 
verned by  the  catenations  of  motions,  which  af- 
feA  both  the  body  and  the  mind  of  man,  and 
which  begin  with  our  irritability,  and  end  with 
it* 
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HAUD   EqyiDEM   CREDO,   QUIA   SIT   DlVlNlTUS   ILLIS 
INGSKIUM,   AUT   RERUM    FATO   PRUDENTIA   MAJOR. 

VIRG.    GEORG.    L.  I.  415. 

I.  Inftlniiive  anions  defined.  Of  connate  fajfiom.  IL  Of 
the  fenfatUns  and  motions  ofthefcetus  in  the  womh.  III. 
Some  animals  are  more  f  erf edly  formed  than  others  befwe 
ftativity.  Of  learning  to  walk.  IV.  Of  the  fwalUwing^ 
breathings  fucking^  pecking^  and  lapping  ofyctmg  amwuds. 

.  V.  Of  tbefenfe  of  fmell^  and  its  ufcs  to  animals.  fPbj 
cats  do  not  cat  their  kittens.  VI.  Of  the  accuracy  rf fight 
in  mankind^  and  their  fenfe  of  beauty.  Of  the  fenfe  of  tmicb 
in  elephants^  monkies^  beaversy  men.  VI  f.  Of  natural  Jan^ 
guage.  VIII.  The  origin  of  natural  language  \  j.the  Ian- 
guage  of  fear  ;  2.  of  grief ;  3.  of  tender  pleafure  ;  4.  of 
ferene  pleajure  \  -S*  £/^^«^^r;  6,  of  attention.  IX.  Arti* 
Jicial  language  ofturkies^  hens^  ducklings  y  wagtails ^  cuckoos, 
rabbits^  dogs^  and  nightingales.  X.  Of  mufic\  of  tooth* 
edge\  of  a  good  ear\  of  architc^ure.  XI.  Of  acquired 
finowledge\  offoxa^  rooks yfeildf ares ^  lapwings y  dogSy  cats, 
horfes^  crows y  pelicans ,  the  tiger,  (ind  rat tkffuike.  XII.  0/ 
birds  of  pajfage,  dormice, fnakes,  bafsy /wallows y  'quails,  ring' 
ddvesy  ibejiarcy  chaffinch,  hoopoe,  chatterer y  hawfinchy  crofs- 
billy  rails  and  cranes,  XIII.  Of  birds  nejis\  of  the  cuckoo  \ 
of  /wallows  ne/ls ;  of  the  taylor  bird.  XIV.  Of  fbe  eld 
/oldier-y  of  haddocks ^  CQdsy  and  dog'fifh\   of  the  remora;  0/ 

crabs. 
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arabs^  herrings,  andfalmon.  XV.  Offpiders^  cdterpitlarSf 
antSf  and  the  ichneumon.  XVI.  I.  Of  hcufts^  p^ts; 
2.  tees  ;  3.  dormice^  files ^  worms^  ants,  andwafps.  XVII. 
Of  the  faculty  that  dlftinpa/bes  man  from  the  brutes, 

I.  All  thofe  internal  motions  of  animal  bodies, 
which  contribute  to  digeft  their  aliment,  produce 
their  fecretions,  repair  their  injuries,  Or  increafc 
their  growth,  &re  performed  without  our  atten- 
tion or  confcioufnefs.  They  exift  as  well  in  our 
fleep,  as  in  our  waking  hours,  as  well  in  the  fee- 
tus  during  the  time  of  gefiation,  as  in  the  in&n|: 
after  nativity,  and  proceed  with  equal  regularity 
in  the  vegetable  as  in  the  animal  fyftem.  Thefe 
motions  have  been  ihewn  in  a  former  part  of  this 
work  to  depend  on  the  irritations  of  peculiar 
fluids,  and  as  they  have  never  been  clafled  amongft 
the  inftindlive  adlions  of  animals,  are  preclude4 
from  our  prefent  difquilition. 

But  all  thofe  adlions  of  men  or  animals,  that 
are  attended  with  confcioufnefs,  and  feeni  nei- 
ther to  have  been  directed  by  their  appetites, 
taught  by  their  experience,  nor  deduced  fix)m  ob- 
fervation  or  tradition,  have  been  referred  to  the 
power  of  inftin<9:.  And  this  power  has  been  cx-^ 
plained  to  be  a  diy\ne  fomething^  a  kind  of  infpira-i^ 
tion ;  whilft  the  poor  animal,  that  poffeffes  it, 
has  been  thought  little  better  than  a  machine  I 

The  irkfomenefs,  that  attends  ^,  continued  atti-p 
tude  of  the  body,  or  the  pains^  that  we  receive 

fron; 
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from  heat,  cold,  hunger,  or  other  injorious  cir- 
cumftances,  excite  us  to  general  locomotion :  and 
our  fenfes  arc  fo  formed  and  conftituted  by  the 
hand  of  nature,  that  certain  objeds  prefentus 
with  pleafure,  others  with  pain,  and  we  are  in- 
duced to  approach  and  embrace  thefe,  to  avoid 
and  abhor  thofe,  as  fuch  fen&tions  dirc6l  us. 

Thus  the  palates  of  fome  animals  are  gratefully 
afFcifted  by  the  maftication  of  fruits,  others  of 
grains,  and  others  of  fleih ;  and  they  arc  thence 
inftigated  to  attain,  and  confume  thofe  materials; 
and  are  fumilhed  with  powers  of  raufcular  mo- 
tion, and  of  digeftion  proper  for  fuch  purpofes. 

Thefe  jenfatiom  and  dftfires  conftitute  -a  part  of 
our  fyftem,  as  our  mufcles  and  hones  conftitute  an- 
other part :  and  hence  they  may  alike  be  termed 
natural  or  connate  \  but  neither  of  them  can  proper- 
ly be  termed  injlln&lve:  as  the  word  infiinft  inits 
ufual  acceptation  refers  only  to  the  aiSions  of  ani- 
mals, as  above  explained:  the  origin  of  thefe 
anions  is  the  fubjeA  of  our  prefent  inquiry. 

The  reader  is  entreated  carefully  to  attend  to 
this  definition  of  injiin^iive  affions,  left  by  uling 
the  word  inftin^l  without  adjoining  any  accurate 
idea  to  it,  he  may  not  only  include  the  natural 
defiiTs  of  love  and  hunger,  and  the  natural  fen- 
fations  of  pain  or  pleafure,  but  the  figui-c  and 
contexture  of  the  body,  and  the  faculty  of  reafon 
itfelf,  under  this  general  term. 

11^  We  experience  fome  fcnfations,  and  per- 

fonn 
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form  feme  anions  before  our  nativity ;  ,the  fen  fa- 
tions  of  cold  and  warmth,  agitation  and  reft,  fiil- 
nefs  and  inanition,  are  inftances  of  the  former; 
and  the  repeated  ftruggles  of  the  limbs  of  the 
foetus,  which  begin  about  the  middle  bf  gefta- 
tion,  and  thofe  motions  by  which  it  frequently 
wraps  the  umbilical  chord  around  its  neck  or 
body,  and  even  fometimes  ties  it  in  a  knot ;  are 
inftances  of  the  latter-  '  (Smellie^s  Midwijfery, 
Vol.  I.   p.  182.) 

By  a  due  attention  to  thcfe  circumftances  many 
of  the  actions  of  young  animals,  which  at  firft 
fight  feemed  only  referable  to  an  inexplicable  in- 
fiinft,  will  appear  to  have  b^en  acquired  like  all 
other  animal  aflions,  that  are  attended. with  con- 
fciouihefs,  fy  the  repeated  efforts  of  our  mufcles  un-- 
der  the  conduit  ofourfenfations  or  dejires* 

The  chick  in  the  fhell  begins  to  move  its  feet 
and  legs  on  the  fixtli  day  of  incubation  (Mattrei- 
can,  p.  138);  or  on  the  feventh  day,  (Lang- 
ley)  ;  afterwards  it  is  feen  to  move  itfelf  gent- 
ly in  the  liquid  that  furrounds  it,  and  to  open 
and  ihut  its  mouth,  (Harvei,  de  Generat.  p.  62, 
and  197.  Form,  de  Poulct.  ii.  p.  129).  Puppies 
before  the  membranes  are  broken,  that  involve 
tjiem,  are  feen  to  move  themfelves,  to  put  out 
their  tongues,  and  to  open  and  fhut  their  mouths, 
(Harvey,  Gipfon,  Riolan,  Haller).  And  calves 
lick  themfelves  and  fwallow  many  of  their  hairs 
before  their  oativity :  which  however  puppies  da 

not. 
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not,  (Swammcrdam,  p.  3 19.  Flcmyng  Phil.  Tranf. 
Ann.  1755,  42).  And  towards  the  end  of  gefla- 
tion,  the  fcBtufes  of  all  animals  are  proved  to  drink 
part  of  the  liquid  in  which  they  fwim,  (Ifallcr. 
Phyfiol.  T.  8.  2o4).  The  white  of  ^g  is  found 
in  the  mouth  and  gizzard  of  the  chick,  and  is 
nearly  or  quite  confumed  before  it  is  hatehed, 
(Harvei  de  Generat.  56).  And  the  liquor  amnii 
is  found  in  the  mouth  and  ftomach  of  the  human 
foetus,  and  of  calves ;  and  how  elfe  fhould  that 
excrement  be  produced  in  the  inteftines  of  all 
animals,  which  is  voided  in  great  quantity  foon 
after  their  birth  ;  (Gipfon,  Med.  EfTays,  Edinb. 
V.  i.  13.  Halleri  Phyiiolog.  T.  3.  p.  318.  and 
T.  8.)  In  the  iiomach  of  a  calf  the  quantity  of 
this  liquid  amounted  to  about  three  pints,  and  the 
hairs  amongft  it  were  of  the  lame  eolour  with 
thofe  on  itsikin^  (Blafii  Anat  Animal,  p.  m.  132)- 
Thefe  fkdls  are  attefted  by  many  other  writers  of 
credit,  befides  thofe  above  mentioned. 

III.  It  has  been  deemed  a  furprifing  inftance 
of  inftinft,  that  calves  and  chickens  Ibould  be 
able  to  walk  by  a  few  efforts  almoQ;  imknediately 
after  their  nativity:  whilft  the  human  infant  in 
thofe  countries  where  he  is  not  incumbered  with 
clothes,  as  in  India,  is  five  or  fix  months,  and  in 
our  climate  almoft  a  twelvemonth,  before  be  can 
fafely  ftand  upon  his  feet. 

The  fhiiggles  of  all  animals  in  the  womb  roufk 
referable  their  mode  of  fwiroming,  as  by  this 

kind 
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kind  of  motion  they  can  beft  change  their  attitude 
in  water.  But  the  fwimming  of  the  calf  and 
chicken  rcfembles  their  manner  of  walking,  which 
they  have  thus  in  part  acquired  before  their  n^^ 
tlvity,  and  hence  accompHfli  it  afterwards  with 
very  few  efforts,  whilfl:  the  fwimming  of  the  hu-i 
iQan  preature  refembles  that  of  the  frog,  and  to* 
tally  differs  from  his  mode  of  walking. 

There  is  another  circumilance  to  be  attended 
to  in  this  affair,  that  not  only  the  growth  of  thof(^ 
peculiar  parts  of  animals,  which  are  firft  wanted 
to  fccure  their  fubfiftence,  are  in  general  furthcft 
advanced  before  their  nativity :  but  fome  animals 
come  into  the  world  more  completely  formed 
throughout  their  whole  fyfiem  than  others ;  and 
are  tbepce  much  forwarder  in  all  their  habits  of 
motion.  Thus  the  colt,  and  the  lamb,  are  much 
more  perfedl  animals  than  the  blind  puppy,  and 
the  naked  rabbit ;  and  the  chick  of  the  pheaiarit, 
and  the  partridge,  has  more  perfect  plumage, 
and  more  perfe<ft  eyes,  as  well  as  greater  aptitude 
to  locomotion,  tlian  the  callow  ncftlings  of  the 
dove,  and  of  the  wren.  The  parents  of  the  for- 
mer only  find  it  neceflary  to  Ihew  them  their 
fijod,  and  to  teach  them  to  take  it  up ;  whilft 
thofe  of  the  lattei-  are  obliged  for  many  days  to 
obtrude  it  into  their  gaping  mouths. 

IV.  From  the  (a6h  mentioned  in  No.  2.  of 

this  Se^ioo,  it  is  evinced  that  the  foetus  learns  to 

fwaUow  before  its  nativity ;  for  it  is^feeji  to  open 

1  its 
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its  mouth,  and  its  ftomach  is  found  filled  with  the 
liquid  that  furrounds  it.  It  opens  its'  mouth, 
either  inftig^ted  by  hunger,  or  by  the  irkforaenefs 
of  a  continued  attitude  of  the  mufcles  of  its  feice ; 
the  liquor  amnii,  in  which  it  fwims,  is  agreeable 
±0  its  palate,  as  it  confifts  of  a  nourifliing  mate- 
rial, (Haller.  Ph)^.  T.  8.  p.  204).  It  is  tempted 
to  experience  its  tafte  further  in  the  mouth,  and 
by  a  few  efforts  learns  to  fwallow,  in  the  fame 
manner  as  we  learn  all  other  animal  acSion^ 
which  are  attended  witli  confcioufnefs,  hv  the  re- 
peated efforts  of  our  mujcles  wider  the  conduct  of  our 
fenfations  or  volitions. 

The  infpiration  of  air  into  the  lungs  is  fo  to- 
tally different  from  that  of  fwallowing  a  fluid  in 
which  we  are  immerfed,  that  it  cannot  be  acquir- 
ed before  our  nativity.  But  at  this  time,  when 
the  circulation  of  the  blood  is  no  longer  ccMiti- 
nued  through  the  placenta,  that  fuffbcating  fenfa- 
tion,  which  we  feel  about  the  precordia,  when  we 
arc  in  want  of  frefli  air,  difagrecably  affecfts  the 
infant :  and  all  the  mufcles  of  the  body  are  ex- 
cited into  adlion  to  relieve  this  oppreflion ;  thofe 
of  the  breaft,  ribs,  and  diaphragm  are  found  \o 
anfwer  this  purpofe,  and  thus  refpiration  is  dif- 
covcred,  and  is  continued  throughout  our  lives, 
as  often  as  the  oppreflion  begins  to  recur.  Many 
infants,  both  of  the  human  creature,  and  of  qua- 
dnipeds,  firuggle  for  a  minute  after  they  are  b(»ti 
before  they  begin  to  breathe,  (Haller.  Phyf.  T.  8. 

p.  400. 
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p.  400.  ib.  pt.  2.  p*  1).  Mr.  Buffon  thinks  the 
juStion  of  the  dry  air  upon  the  nenres  of  fmell  of 
njew^born  ^animals,  by  producing  an  endeavour 
to  fncezt,  may  contribute  to  induce  this  firft 
infpiratiQn,  and  that  the  rarefadlion  of  the  air  by 
the  warmth  of  the  limgs  contributes  to  induce 
expiration,  (Hift.  Nat.  Tom.  4.  p.  174).  Which 
latter  it  may  efic6l  by  producing  a  difagreeable 
fenjGs^on  by  its  delay,  and  a  confequent  effort  to 
relieve  it.  Many  children  fheeze  before  they 
refpire,  but  not  all,  as  far  a$  I  have  obferved,  or 
can  learn  from  others. 

At  length,  by  tlae  difedUon  of  its  fenfe  of  fmell, 
or  by  the  officious  care  of  its  mother,  the  young 
animal  approaches  the  odoriferous,  rill  of  its  fu- 
ture nourilhment,  already  experienced  to  fwal- 
low-  But  in  the  aft  of  fwallowing,  it  is  necefTary 
nearly  to  clofe  the  mouth,  whether  the  creature 
be  immerfed  in  the  fluid  it  is.  about  to  drink,  or 
not :  hence,  when  the  child  firft  attempts  to  fuck, 
it  does  ;not  flightl^y  comprefs  the  nipple  between 
its  lips,  and  fuck  as  an  adult  perfon  would  do, 
byabforbing  the  milk;  but  it  takes  the  whole 
nipple  into  itf  mouth  for  this  pi:^q>ofe,  comprefles 
it  between  its  gums,  and  thus  repeatedly  chewing 
(as  it  were)  the  nipple,  prefli^  out  the  milk ; 
exai5lly  in  the  fame  manner  as  it  is  drawn  Jtom 
the  teats  of  cows  by  the  hands  of  the  milkmaid. 
The  celebrated  Harvey  obferves,  that  the  foetu^ 
in  the  womb  muft  have  fucked  in  a  part  of  its 

TOL«  u  O  nouriihment, 
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noufilhment,  becaufe  it  knoWls  how  to  fuck  the 
minute  it  is  bom,  ak  any*  One  may  experifence  b;^ 
putting  a  finger  between  its  lips,  and  beq^ofe  in 
a  few  days  it  forgefts  this  iart  of  fucking,  and  can- 
not without  feme-  diffienlty  again  acquire  it, 
(Exercit.  de  Gen^r.-Arfki.  48).  Tiie  lame  ob» 
fervation  ts  made  by-Hijipocrates. 

A  htde  -further  experience  teaches  the  yOung 
animal  to  fucK  by  abforption,  as  well  as  by  t^xa* 
preflion ;  that  is,  to  open  the'  cheil  -as  in'  the 
beginnmg  of  refpif-atioh,  and  thus*  lo  rarefy  the 
air  in  the  mouth,  that  the  preliure  of  the-denfer 
tixtemal  atmofpher6  may  contribute  to  force  out 
the  milk.  -  ' 

The  chick'  yet  in*  the  Ihcll  has  learnt  to  drinl 
by  fwalTo\Vi'iig  a  part  of  tKe  wMte  df  the  egg  for 
its  foddV  b^t  not  having  experienced  hbw  to  take 
iip  and  fwallow  folid  feeds,  or  grains,  is  idthfer 
taught* by  ihe  fdiicitous  indilfti^^  of  its  mother; 
t)r  by  m^aiiy  repeated  atlcrrlpts  is^' enabled  at  length 
to  dilllnguilh  and  to  fwailbW  this  kind  of  nutri- 
ment.   ■•;    "    ^-^•^-  .  ^-       '■    ''  ■  "•    ' 

'  Arid^][)up^tfeS^  thcftigh  they  know  <kow*to  fiitt 
like  irther  animal  from  their  preYi<>trs^iebcperiaice 
ffl*1^valVwrng,  and  in  refpiration;  y6tafetfiey 
lorig^in^ acquiring  the  art  of  lapping  with  4bcir 
tongues,  which  from  the  flaccidity  (Jf  thdir  che^s; 
and  length  of  their  mouths,  is  afterwards  a  more 
conrehient  Vay  for  them  to  take  in  water. 

V,  The  fcnfes  of  fmeU  and  tafte  in  many  other 
'■  •         -  aninaak 
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animals  greatly  excel  thofe  of  mankind,  for  in 
ciyilized  fociety, ,  3S  our  vi6hials  are  generally 
prepated  by  others,  and  are  adulterated  with,falt> 
fpke,  oil,  and  empyireuma,  we  do  not  hefitate 
aboat  eating  whatever  is  fet  before  us,  and  neg* 
left  to  cultivate  thefe  fenfes :  whereas  other  ani^ 
mals  try  every  morfel  by  the  fmell,  before  they 
take  it  into  their  mouths,  and  by  the  tafte  before 
tbiey  fwaliow  it ;  and  are  led  not  only  e^di  to 
his  proper  nourilhtnent  by  this  organ  of  fenfe> 
but  it  alfo  at  a  maturer  jage  diredb  them  in  tha 
gratification  of>  their  appetite  of  love.  Which 
may  be  further  underftpod  by  confidering  the 
fympatbies  of  thefe  parts  defcribed  in  Clafe  IV^ 
a.  1.  7.  While  the  human  animal  is  dire6led  to 
the  objcfi  of  his  love  by  his  fenfe  of  beauty,  w 
mentioned  in  No.,  VI.  of  thip  S^ion.  Thuf 
Virgil.  Georg.  III.  250. 

Nonne  vides,  ut  tota  tremor  pertentat  equorum 
Corpora,  fi  tajntum  notas  odor  attulit  auras? 

Nonne  canis  nidum  veneris  nafutos  odore 
Quaerit,  ct  errapti  trahitur  fublamberc  lingud  ? 
Refpuit  at  gullum  cupidus,  labiifque  retrad^is 
£levat  OS,  trepidanfque  novis  impellitur  aeftris 
Infcrit  et  vivum  felici  vomere  femen.— 
,  Quam  tcnui  filo  caecos  adneftit  amores 
Do^  Venus,  vitaeque  monet  renovare  favillam ! 

Anon. 

The  following  curious  experiment  is  related  b|^ 
O  3  Galen. 
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Galen*  *'  On  difle6ting  a  goat  great  with  young 
I  found  a  brilk  embryon,  and  hairing  detached 
it  fixxii  the  matrix,  and  fnatcliing  it  aft^ay  befors 
it  law  its  dam,  I  brought  it  into  a  certain  rooiDi 
where  there  were  many  reflels,  lome  filled  witb 
wine,  others  with  oil,  fome  with  honey, 
otlicrs  \vith  milk,  or  fome  other  liquor;  and 
in  others  were  grains  and  fruits ;  we  firft  obfenr- 
ed  the  young  animal  get  «pon  its  feet,  and 
walk ;  then  it  fhook  itfdf,  and  afterwards  fcratch- 
ed  its  fide  with  one  of  its  feet :  then  we  faw  it 
fmelling  to  every  one  of  thefe  tWngs,  that  were 
fet  in  the  room;  and  when  it  had  fmelt  to  them 
,  all,  it  drank  uji  the  milk."  L.  6.  de  locis,  cap.  6. 
Parturient  quadrupeds,  as  t:ats,  and  bitches, 
and  fows,  ane  led  by  their  fenfe  of  fmell  to  cat 
tlie  placenta  as  other  common  focxi ;  \irhy  then 
do  they  not  devour  their  whole  progeny,  as  is 
reprefented  in  an  antient  emblem  of  Time? 
This  is  faid  fometimes  to  happen  in  the  unna- 
tural ftate  in  which  we  confine  fows ;  and  indeed 
nature  would  feem  to  have  endangered  her  ofF- 
fpring  in  this  nice  circumflance!  But  at  this 
time  the  flimulus  of  the  milk  in  the  tumid  teats  of 
the  mother  excites  her  to  look  out  for^  and  to 
delire  fome  imknown  circumflance  to  relieve  her. 
At  the  fame  time  the  fmcll  of  the  milk  attrafts 
the  exertions  of  the  young  animals  towards  its 
fource,  and  thus  the  delighted  mother  difcovcrs 
k  new  appetite,  as  mentioned  in  Se6l.  XIV.  8. 
•and  her  little  progeny  are  led  to  receive  and  to 

communicate 
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<xmimumeate  pleafure  by  this  moft  beautiful 
contrievance. 

VL  But  though  the  human  fpecics  in  fome  of 
ftcir  fenfations  are  much  inferior  to  other  animals, 
yet  the  accuracy  of  the  fenfe  of  touch,  which  they 
poflefs  in  fo  eminent  a  degree,  gives  them  a  great 
faperiority  of  imderftanding ;  as  is  well  obferved 
by  the  ingenious  Mr.  ButFon.  The  extremities 
of  other  animals  terminate  in  horns,  and  hoofs, 
and  claws,  very  unfit  for /the  fenfation  of  touch ; 
whilft  the  human  hand  is  finely  adapted  to  en- 
compafs  its  object  with  this  organ  of  fenfe. 

The  elephant  is  indeed  endued  with  a  fine 
fenfe  of  feeling  at  the  extremity  of  his  probofcis, 
and  hence  has  acquired  much  more  accurate 
ideas  of  touch  and  of  fight  than  moil  other  crea- 
tures. The  two  following  inftances  of  the  faga- 
dty  of  thefe  animals  may  entertain  the  reader,  as 
they  were  told  me  by  fome  gentlemen  of  diftinft 
Dbfcrvation,  and  undoubted  veracity,  who  had 
been  much  converfant  with  our  eaflem  fettle* 
mcnts.  Firft,  the  elephants  that  are  ufed  to 
cany  the  baggage  of  our  armies,  are  put  each 
under  the  care  of  one  of  the  natives  of  Indoflan, 
and  whilft  himfelf  and  his  wife  go  into  the  woods 
to  colledl  leaves  and  branches  of  trees  for  his  food, 
they  fix  him  to  the  ground  by  a  length  of  chain, 
and  fiequently  leave  a  child  yet  unable  to  walk, 
under  his  protc<?lion :  and  the  intelligent  animal 
pot  only  defends  it,  but  as  it  creeps  about,  when 

03  it 
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it  arrives  near  tbe  extremity  of  his  chain^  he 
wraps  his  trunk  gently  round  its  body,  and 
brills  it  again  into  the  centre  of  his  circle.  Se- 
condly, the  traitor  elephants  are  taught  to  walk 
on  a  narrow  path  between  two  pit-falls,  which 
are  covered  with  turf,  and  then  to  go  into  the 
woods,  and  to  feduce  the  wild  elephants  to  come 
that  way,  who  fall  into  thefe  wells,  whilft  he 
pafles  fafe  between  them :  and  it  is  univerfally 
obferved,  that  thofe  wild  elephants  that  efcape 
the  fnare,  purfue  the  traitor  with  the  utmoft 
vehemence,  and  if  they  can  overtake  him,  which 
fometimcs  happens,  they  always  beat  him  to 
death. 

The  monkey  has  a  hand  well  enough  adapted 
for  the  fenfe  of  touch,  which  contributes  to  his 
great  facility  of  imitation  ;  but  in  taking  objedls 
with  bis  hands,  as  a  ftick  or  an  apple,  he  puts 
his  thumb  on  the  fame  fide  of  them  with  his  fin- 
gers, infi:ead  of  counteradling  the  preffure  of  his 
fingers  with  it :  from  this  neglccft  he  is  much 
(lower  in  acquiring  the  figures  of  obje<5ls,  as  he 
is  lefs  4ble  to  detemiinc  the  diftances  or  diameters 
of  their  parts,  or  to  diftinguilli  their  vis  inertias 
from  their  hardnefs.  Helvetius  adds,  that  tbe 
ihortnefs  of  his  life,  his  being  fugitive  before^ 
iiunkind,  and  his  not  inhabiting  all  climates, 
combine  to  prevent  his  improvements  (De  TEfprit. 
T.  i.  p.)  There  is  however  at  this  time  an  old 
monkey  fhewn  in  Exeter  ChangCj^  London,  who 

having 
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baving  loft  his  teeth,  when  nuts  are  given  him, 
fakes  a  ftone  into  his  hand,  and  cradcs  them  with 
it  one  by  one ;  thus  ufing  tools  to  efibS:  his  pui:- 
pofe  like  mankind. 

The  beaver  is  another  animal  that  makes  much 
«fe  of  his  hands,  and  if  wc  may  credit  the  reports 
of  travellers,  is  poffefled  of  amazing  ingenuity. 
This  however,  M,  Bufibn  affirms,  is  only  where 
they  exiil  in  large  numbers,  and  in  countries 
thinly  peopled  with  men ;  while  in  Franpc  in 
their  folitary  ftate  they  Ihew  no  uncommon  in- 
gienuity. 

Indeed  all  the  quadrupeds,  that  have  collar-^ 
bones,  (claviculae)  ufe  their  fore-limbs  in  fome 
meafure  as  we  ufe  our  hands,  as  the  cat,  fquirrel, 
tyger,  bear  and  lion ;  and  as  they  exercife  the 
fcnfe  of  touch  more  univerfally  than  other  ani- 
mals^  fo  are  they  more  fagacious  in  watching  and 
furprifing  their  prey.  All  thofe  birds,  that  ufe 
their  claws  for  han^s,  as  the  hawk,  parrot,  and 
cuckoo,  appear  to  be  more  docile  and  intelligent; 
though  the  gregarious  tribes  of  birds  have  more 
acquired  knowledge. 

Now  as  the  images,  that  are  painted  on  the 
retina  of  the  eye,  are  no  other  than  fignsj  which 
recall  to  our  imaginations  the  objeils  we  had 
before  examined  by  the  organ  of  touch,  as  is 
fully  demanftrated  by  Dr.  Berkley  in  his  treatife 
pn  vificm;  it  follows  that  the  human  creature 
}^  gl^€fttly  more  accurate  and  diftind);'  fenfe  of 
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viiion  than  that  of  any  other  animal.  Whoice 
as  he  advance)^  to  maturity  he  gradually  acquires 
a  fenfe  of  female  beauty,  which  at  this  time  dire6b 
him  to  the  obje6l  of  his  new  pailion. 

Sentimental  love,  asr  diftinguilhed  from  the 
animal  paflion  of  that  name,  with  which  it  is  fre- 
quently accompanied,  conlifts  in  the  delire  or 
fenfation  of  beholding,  embracing,  and  ialutii^ 
a  beautiful  objeA. 

The  chara6leriftic  of  beauty  therefore  is  that 
it  is  the  obje6l  of  love ;  and  though  many  other 
objefts  are  in  common  language  called  beautiful, 
yet  they  are  only  called  fo  metapWically,  and 
ought  to  be  termed  agreeable.  A  Grecian  tem- 
ple may  give  us  the  plcafurable  idea  of  fublimity, 
a  Gothic  temple  may  give  us  the  pleafurablo  idea 
of  variety,  and  a  modem  houfe  the-pleafuraWc 
idea  of  utility;  raufic  and  poetry  may  infpire  our 
love  by  affociation  of  ideas ;  but  none  of  thefe, 
except  metaphorically,  can  be  termed  beautiful ; 
as  we  have  no  wifli  to  embrace  or  falute  them. 

Our  perception  of  beauty  confifts  in  our  re- 
cognition by  the  fenfe  of  vifion  of  thofe  objeAs, 
firft,  which  have  before  infpired  our  love  by  the 
plcafure,  which*  they  have  afforded  to  many  of 
our  fenfes :  as  to  our  fenfe  of  warmth,  of  touchy 
of  fmell,  of  tafte,  hunger  and  thirfl ;  and,  fecondly, 
which  bear  'any  analogy  of  ftwm  to  fuch  obje^* 

When  the  babe,  foon  after  it  is  bom  into  this 
cold  world,  is  applied  to  its  mother*^  bofom;  its 

fenfe 
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fcafe  of  perceiving  warmth  is  firfl  agreeably 
«fie6^;  next  its  fenfe  of  fmell  is  delighted  with  * 
the  odour  of  her  milk ;  then  its  tafte  is  gratified 
by  the  flavour  of  it;  afterwards  the  appetites  of 
hunger  and  of  third  afford  pleafurcby  the  pof- 
feffion  of  their  objects,  and  by  the  fubfqquent 
digcftion  of  the  aliment;  and,  laftly,  the  fenfe  of 
touch  is  delighted  by  the  foftnets  and  fmoothnefi^ 
of  the  milky  fountain,  the  fource  of  fuch  variety 
ofhappinefs* 

AU  thefe  various  kinds  of  pleaftire  at  length 
become  aflbciated  with  the  form  of  the  mother's 
brcaft;  whieh  the  infant  embraces  with  its  hands, 
prcflts  witli  its  lips,  and  watches  with  its  eyes ;  and 
thus  acquires  more  accurate  ideas  of  the  form  of 
its  mother's  bofom,  than  of  the  odour  and  flavour 
or  warmth,  which  it  perceives  by  its  other  fenfes. 
And  hence  at  our  maturer  years,  when  any  object 
of  vifion  is  prefented  to  us,  which  by  its  waving 
or  fpiral  lines  bears  any  fimilitude  to  the  form  of 
the  female  bofom,  whether  it  be  found  in  a  land* 
fcapc  with  foft  gradations  of  rifing  and  defcending 
furface,  or  in  the  forms  of  fome  antique  vales,  or 
in  other  works  of  the  pencil  pr  the  chiflcl,  we 
feel  a  general  glow  of  delight,  which  feems  to 
influence  all  our  fenfes  j  ami,  if  the  objeft  be  not 
too  large,  we  experience  an:  attca6lion  to  embrace 
it  wi&  our  anns,  and  to  (alute  it  with. our  lips, 
W  we  did  in  our  early  infancy  the  bofom  c^f  our 
Uiother*    And  thus  yre  find,  accoxding  to  the 

ingenious 
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ingenious  idea  of  Hogardi,  that  the  waving  lines 
of  beauty  weie  originaUy  taken  from  the  temple 
of  Venus* 

This  animal  attra6lion  is  love ;  which  is  a  fen- 
iation>  when  the  objed  is  prefent;  and  a  defire, 
when  it  is  abfent.  Which  conftitutes  the  pureft 
iburce  of  human  felicity^the  cordial  drop  in  the 
otherwife  vapid  cup  of  life,  and  which  overpays 
m^kind  for  the,  care  and  labour^  which  are  at- 
tached to  the  pre-eminence  of  his  iitaation  above 
other  animals.  .    .  ' 

It  ihould  have  been  obferved,  that  colour  as 
well  as  form  fometimes  enters  i«Co  our  idea  of  a 
beautiful  object,  as  a  good  complexion  for  in- 
Hanee,  becaufe  a  fine  or  f;|ir  colour  is  in  general 
a  fign  of  health,  and  conveys  to  us  an  idea  of  the 
warmth  of  the  object;  and  a  pale  countenance 
on  the  contrary  ^ves  an  idea  of  its  being  oold  to 
the  touch* 

It  was  before  rcniarfced,  that  young  animals 
ufe  their  lips  to  difiinguifh  the  forms  of  things, 
as  well  as  their  fingers,  and  hence  we  learn  the 
origin  of  our  inclination  to  falute  beautiful  ob- 
je6b  with  our  lips-     For  a  definition  of  Grace, 

fee  ciafs  in.  1. 2.  *:  . 

VH^  There  are  twofwa^^by  whidi  we  become 
acquainted  with  the:  palfions.  of  othesrs:  firft,  by 
having  obferved  the  efFeds  of  them,  as  of  fear 
or  anger,  on  bur  own  bodies,  we  kno#  kt  iight 

/  whea 
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irtjcn  others  are  under  the  influence  of  thefe  of- 
feftions.  -  So  when  two  cocks  arc  preparing  to 
fight,  each  feels  the  feathers  rife  round  his  own 
neck,  and  knows  from  the  lame  fign  the  difpoli- 
tion  of  his^verfary:  and  children  long  before 
they  can  fpeak,  or  underftand  the  language  of 
their  parents,  may  be  frightened  by  an  angry 
countenance,  or  foothed  by  fmiles  and  bkndifh- 
ments. 

Secondly,  when  we  put  ourfelvcs  into  the  atti* 
ttide  that  any  paffion  naturally  occafions,  we  foon 
in  forae  degree  acquire  that  paflion ;  hence  when 
thofe  that  fcold  indulge  therafelyes  in  loud  oaths, 
and  violent  actions  of  the  arms,  they  increaft 
their  anger  by  the  mode  of  exprefling  themfelvcsr 
and  on  the  contrary  the  counterfeited  fmile  of 
pleafure  in  difagreeable  company  foon  brings 
along  with  it  a  portion  of  the  reality,  as  is  well 
illuftrated  by  Mr.  Burke,  (Eflay  on  the  Sublime 
and  Beautiful.) 

This  latter  method  of  entering  into  the  paflions 
of  others  is  rendered  of  very  extenlive  ufe  by  the 
pleafure  we  take  in  imitation,  which  is  every  day 
prefented  before  our  eyes,  in  the  a6lions  of  chil- 
dren, and  indeed  in  all  the  cuftoms  and  fafhions 
of  the  world.  From  this  oui:  aptitude  to  imita- 
tion, arifes  what  is  generally  underftood  by  the 
word  fympathy  fo  well  explained  J)y  Dr.  Smith 
of  Glafgow.  Thus  the  appearancie  of  a  cheerful 
countenance  gives  us  pleafure,  and  of  a  melan- 
choly 
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choly  one  makes  us  forrowfiil.  Yawning  and 
fomeidmes  vomiting  are  thus  propagated  by  fym- 
pathy,  and  fpme  people  of  delicate  fibres,  at  the 
prefcnce  or^  fpe<5Vacle  of  mifery,  have  felt  pain 
in  the  fame  parts  of  their  own  bodies,  that  were 
difeafed  or  mangled  in  the  other*  Amongfl;  the 
writers  of  antiquity  Ariftotle  thought  this  aptitude 
to  imitation  an  eifential  property  of  the  human 
fpecies,  and  calls  man  an  imitative  animal.    T* 

Thefe  then  are  the  natural  ligns  by  which  wc 
vnderfiand  each  other,  and  on  this  flender  btfis 
is  built  all  human  language.  For  without  fome 
natural  ligns,  no  aitificial  ones  could  have  been 
invented  or  underftood,  as  is  very  ingenioufly 
obferved  by  Dr.  Eeid,  (Inquiry  into  the  Human 

Mind.) 

yi{I.  The  origin  of  this  univerfal  language  is 
a  fubjedl  of  the  higheft  curiofity,  the  knowledge 
of  which  has  always  been  thought  utterly  inac^^ 
ccffible.  A  part  of  which  we  Ihall  however  here 
attempt. 

J^ight,  found,  and  odours,  are  unknown  to 
the  foB^us  in  the  womb^  which,  except  ii\p  few 
ienfations  and  motions  already  mentioned,  fleeps 
away  its  time  infenfible  pf  thp  bufy  x^-orld.  But 
the  moment  it  arrives  into  day,  it  begins  to 
experience  many  vivid  pains  and  pleafures;  tbefc 
^  at  the  fame  time  attended  with  certain  mufpular 
n^ptions,  and  from  this  their  early,  and  individwal 

aflbciation. 
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affociation,  they  acquire  habits  of  occurring  toge- 
ihcFj  that  are  afterwards  indiifoluble. 


1.  Of  Fear. 

As  foon  as  the  young  animal  is  bom,  the  firft 
important  fenfations,  that  occur  to  him,  arc 
occafioned  by  the  oppreiiion  about  his  precordia 
for  want  of  refpiration,  and  by  his  fudden  tr^ifition 
from  ninety-eight  degrees  of  heat  into  jb  cold  a 
climate. — He  trembles,  that  is,  he  exerts  alter- 
nately all  the  mufcles  of  his  body,  to  enfranchife 
himfelf  from  the  oppreffibn  about  his  bofdm,  and 
begins  to  breathe  with  frequent  and  Ihort  refpira- 
tions;  at  the  fame  time  the  cold  contradls  his  red 
ikin,  gradually  turning  it  pale;  the  contents  of 
the  bladder  and  of  the  bowels  are  evacuated:  and 
from  the  experience  of  thefe  firft  difagreeable 
ieofaticms  the  pafilon  of  ^fear  is  excited,  which 
is  DO  other  than  the  expe<5tation  of  difagreeable 
ienfations*  This  early  alTociation  of  motions  and 
fenfatioiis  perfifts  throughout  life;  the  paffion 
of  fear  produces  a  cold  and  pale  ikin,  with  trem- 
Uiings,  quick  refpiration,  and  an  evacuation  of 
the  bladder  and  bowels,  and  thus  confiitutes  the 
liatural  or  univerfal  language  of  this  paflion. 

On  obferving  a  Canary  bird  this  morning, 
January  as,  1772,  at  the  houfe.of  Mr.  Harvey, 
.nearTutbury,  in  Derbyfhlre,  I  was  told  it  always 
tinted  away,  when  its  cage  was  cleaned,  and 

deiired 
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delired  io  fee  the  cxperimiBnt.  The  cage  being 
taken  from  the  ceiling,  and  its  bottom  drawn  out) 
the  bird  began  to  trenible,  and  turned  quite  white 
about  the  root  of  his  bill :  he  then  opened  his 
mouth  as  if  for  breath,  and  refpired  quick,  flood 
ftrftighter  up  6n  his  perch,  Ijung  his  wings,  fpnead 
hk  tail,  clofed  his  eyes,  and  appeared  quite  ftiff 
and  cataleptic  for  near  half  an  hour,  and  at  length 
with  much  tmmbling  and  deep  refpirations  came 
gradually  to  himfqlf. 

2.  Of  Grief. 

That  the  internal  memlxane  of  the  noftrib 
may  be  kept  always  moiil,  for  the  bolter  percep- 
tion of  odours,  there  are  two  canals,  that  condud 
the  tears  after  tiiey  have  done  their  office  in 
rooiilening  and  cleaning  the  ball  of  the  «ye  into 
a  iack,  which  is  called  the  lacrymal  fack ;  and 
from  which  there  is  a  du6t,  that  opens  into  the 
nofirils :  the  aperture  of  this  du(9:  is  formed  6f 
cxquifite  fenffbility,  and  when  it  is  ilimulated  by 
odorous  particles,  or  by  the  drynefs  or  coidnefi 
of  the  air,  the  fack  contradte  itfelf,  and  xxmrs 
more  of  its  contained  moiflure  on  the  organ  of 
fmell.  By  this  contrivance  the  organ  is  re&dered 
more  fit  for  perceiving  fuch  odours,  and  i$  pre- 
ferved  from  being  injured  by  thofe  that  are  more 
ftrong  or  corrofive.  Many  other  receptacles  of 
peculiar  fluids  difgorge  their  contents,  when  the 

ends 
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ends  of  their  dti6ls  are  Simulated ;  as  the  gall 
bladder^  when,  the  contents  of  the  duodezmm 
fiimulate  the  extremity  of  the  common  bile  du(St: 
and  ihe  falivary  g^nds,  when  the  termination  of 
tbdr  dui&s  in  the  month  are  excited  by  the  fti-- 
mulus  of  the  food  we  maflicate*  Atque  veficulse 
feminales  fumn  exprimont  fluidum  glande  penis 
fricftt^. 

The  coJdnefs  and '  drynefs  of  the  atmofphere^ 
compisred  with  the  warmth  and  moifture,  which 
the  new-born  infant  had  jnft  before  experienced, 
diiagreeably  affe<ft  the  aperture  of  this  lacrjmal 
fack:  the  tears,  that  are  contained  in  this  fack^ 
are  poured  into  the  noftrils,  and  a  furtha:  fuppljr 
is  fecreted  by  the  lacrymal  glands,  and  diffufed 
upon  the  eye-balls ;  as  is  very  vifible  in  the  eyes 
and  noflrils  of  children  foon  after  their  nativity. 
The  iame  happens  to  us  at  our  maturer  age,  for 
in  fevcre  jfrofty  weather,  fnivelling  and  tears  arc 
produced  by  the  coldncfs  and  drynefs  of  the  air. 

But  the  lacrymal  glands,  which  feparate  thd 
tears  from  the  blood,  are  fituated  on  the  upper 
external  part  of  the  globes  of  each  eye;  and, 
when  a  greater  quantity  of  tears  are  wanted,  we 
contra(?t  the  forehead,  and  bring  down  the  eye- 
hwH^s,  and.ufe  many  other  diftoftions  of  the  face, 
to  conaptfefs  tbefe  glands. 

•  Now  as  the  fufFocating  fcnfation,  that  produces 
refpiration,  is  removed  almoft  as  foon  as  per- 
ceived, and  does  not  recur  again:  this  difagree- 

able 
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able  irritation  of  the  lacrymal  da£b^  as  h  nuft 
frequently  recur,  till  the-  tender  organ  becomci 
afed  to  variety  of  odours,  is  one  of  the  firft  paim 
that  is  repeatedly  att^ided  to :  and  hence  through- 
out our  infancy,  and  in  many  people  throughout 
their  lives,  all  difagreeable  fenfations  are  attended 
with  fni veiling  at  the  nofe,  a  profiifion  of  tears, 
and  fomc  peculiar  diftortions  of  countenance; 
according  to  the  laws  of  early  aHbciaticm  before 
xnentioncd,  which  conftitutes  the  natural  or  uni- 
vcrfal  language  of  grief. 

You  may  aflure  yourfelf  of  the  truth  of  this 
obfervation,  if  you  will  attend  tq  what  paflesi, 
when  }'ou  read  a  diftrdsful  tale  alone;  before 
the  tears  overflow  your  eyes,  you  will  invariably 
feel  a  titUlation  at  that  extremity  of  the  lacrymal 
du£):,  which  terminates  in  the  noftril,  then  th« 
compreffion  of  the  eyes  fucceeds,  and  the  profii- 
lion  of  tears. 

Linnaeus  afferts,  that  the  female  bear  Iheds 
tears  in  grief;  the  iame  has  been  laid  of  the  hind, 
and  fome  other  animals. 

3.  OfTcTiderPleafure. 

The  firft  moft  lively  impreflion  of  pleafure, 
that  the  infant  enjoys  after  its  nativity,  is  excited 
by  the  odour  of  its  mother's  milk.  The  organ 
of  fmell  is  irritated  by  this  perfume,  and  th^ 
lacrymal  lack  empties  itfelf  into  the  noftrils,  as 

before 
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before  explained,  ami  an  increafe  of  tears  is 
poured  into  the  eyes.  Any  one  may  obferve  this, 
when  very  young  infents  are  about  to  fuck ;  for 
at  thofe  early  periods  of  life,  the  fenfation  aiFeds 
the  organ  of  imcU,  much  more  powerfully,  than 
after  the  repeated  habit  of  fmelling  has  inured  it 
to  odours  of  common  ftrength  :  and  in  our  adult 
years,  the  ftronger  fmells,  though  they  are  at 
the  fame  time  agreeable  to  us,  as  of  volatife 
fpirits,  continue  to  produce  an  incrcafed  fecretion 
of  tears. 

The  plealing  fenfation  of  fmell.  is  followed  by 
the  early  afFedlion  of  the  infant  to  the  mother 
that  fuckles  it,  and  hence  the  tender  feelings,  of 
gratitude  and  love,  as  well  as  of  hopelefs  grief, 
are  ever  after  joined  with  the  titillation  of  the 
extremity  of  the  lacrymal  du6ts,>  and  a  profiifion 
of  tears. 

Nor  is  it  Angular,  that  the  lacrymal  fack 
Ihould  be  ^influenced  by  plealing  ideas,  as  the 
fight  of  agreeable  food  produces  the  fame  effect 
on  the  falivary  glands.  Ac  dum  vidimus  in 
fomniis  lafcivae  puellsD  fimulacrum  tenditur  penis. 

Lambs  Ihake  or  wriggle  their  tails,  at  the  time 
when  they  firft  fuck,  to  get  free  of  the  hard  ex- 
crement, which  had  been  long  lodged  in  their 
bowels.'  Hence  this  becomes  aftrvwards  a  mark 
of  pleafure  in  them,  and  in  dogs,  and  other 
tailed  animals.     But  cats  gently  extend  and  con- 
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tra<5t  their  paws  when  they  art  pleafed,  and  purb 
by  drawing  in  their  breath,  both  which  refemblicf 
their  manner  of  fucking,  and  thus  become  their 
language  of  pleaffurc,  for  thefe  animals  having 
eoliar-boncs  life  their  paws  lite  hands  when  they 
iwky  wbicb  dogs  and  fheep  do  not^ 

4.  df  Serene  Thajkfe. 

ta  the  a<^ioh  of  fucking,  the  lips  of  the  infknit 
itfe  clofed  around  the  nipple  of  his  mo^flier,  tSl  he 
6as  filled  his  fboma^h,  ^d  the  pleafore  occafioned 
by  the  ftimulus  of  this  grateful  food  iucceeds. 
Then  the  fphin6ter  of  tfee  naoufli,  faligued  by  the 
continued  aiftion  of  fticking,  isrelatedf;  and  tftb 
antagonrft  mufcles  of  the  fece  gently  adting^  prc^ 
duce  the  fmilc  of  plcJifurc :'  as  cannot  but  be  feert 
by  all  whd  are  conv^rfant  with  chiHren. 

Hende  thife  fmile  during  our  Htes  is  stfibbiated 
with  geritk  pleafiire ;  it  is  vifiHe  in  kittens,  and 
puppies,  tv-hen  they  are  played  with,  ahd  ficiled ; 
but  more  particularly  mirks  the  huma^  features. 
For  in  childn^thisexpreffioh  ofpleafui*'  iis  Aiucb 
encouraged,  by  their  imitartiOh  ti  their  parent^ 
or  friends ;  who  generally  addrefs  them  with  a 
ftniling  countenance:  and  hence  fortic  nations 
are  more  remarkable  for  the  gaiety,  and  others 
for  the  gravity  of  their  looks.. 

5.  C^ 
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5.  Of  Anger. 

The  actions  that  conftkute  the  mode  of  fightlogy 
cure  the  itnaiediale  langiu^e  of  ao^er  iixail  aniniaU ; 
and  &  preparation  for  thefe  a<5tioDs  ia  the  natural 
language  of  threatening.  Hence  the  human 
creature  clenches  his*  fift,  and  fternly  furveys  his 
adverfary,  as  if  meditating  where  to  make  the 
attacks  the  rara>  and  the  bull^  draws  himfelf 
fome  ileps  backwards,  and  levels  his  horns;  and 
the  horfey  as  he  moil  frequently  fights  by  iiriking 
with  his  hinder  feet^  turns  his  heels  to  his  foe> 
and  bends  back  his  ears,  to  lifien  out  the  plaee 
of  1»8  adverfary,  that  the  threatened  blow  may 
not  be  ineffeduaL 


€•  Of  Atfenf'mu 

The  eye  takes  in  at  once  but  half  our  horizon^ 
and  that  only  in  the  day,  and  our  i'meU  informs 
us.  of  no  verydiftant  objeifts,  hence  we  confide 
prxacipaUy  \ti  the  organ  of  hearing  to  apprize  us 
of  danger ;  when  we  hear  any  the  fmallefl:  found, 
that  we  cannot  immediately  account  for,  out 
fears  are  alarmed,  we  fufpend  our  fleps,  hold 
every  mufcle  ftill,  open  our  mouths  a  little,  ere<5l 
ow:  ears,  and  liften  to  gain  further  information : 
and  this  by  habit  becon^s  the  g^ieral  language- 
of  attention  to  objefts  of  fight,  as  well  as  of 
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hearing ;  and  even  to  thie  fucceflivc  trains  of  our 
ideas. 

The  natural  language  of  violent  pain,  which  is 

exprefled  by  writhing  the  body,  grinning,  and 

icreaming ;  and  that  of  tumultuous  pleafure,  ex- 

prefled  in   kmd    laughter;    belong   to   Section 

,  XXXIV.  on  Difeafes  from  Volition. 

IX.  It  mufthave  already  appeared  to  the  read- 
er, that  all  other  animals,  as  well  as  man,  are 
poflefled  of  this  natural  language  of  the  paffions, 
exprdffed  in  figns  or  tones;  and  we  fhall  en- 
deavour to  evince,  that  thofe  animals,  which  have 
preferved  themfclvcs  from  being  enflaved  by 
mankind,  and  are  aflbciatcd  in  flocks,  are  alio 
pofleiicd  of  fome  artificial  language,  and  of  fome 
traditional  knowledge. 

The  mother-turkey,  when  Ihe  eyes  a  kite 
hovering  high  in, air,  has  either  feen  her  own 
parents  thrown  into  fear  at  his  prcfence,  or  has 
by  obfervationi)een  acquainted  with  his  dangerous 
defigns  upon  hor  ymmg.  She  becomes  agitated 
with  fear,  and  ufes  the  natural  language  of  that 
paffion,  her  young  ones  catch  the  fear  by  imita- 
tion, and  in  an  inllant  conceal  tbemfehes  in  the . 
grafs. 

At  the  lame  time  that  Ihe  ihevys  her  fears  by 
her  geflure  and  deportment,  ihe  ufes  a  certain 
exclamation,  Koe-ut,  Koc-ut,  and  the  young 
ones,  afterwards  know,  when  they  hear  this  note, 
though  they  do  not  fee  their  dam,  that  the  pre- 
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fenceof  their  adverfary  is  denounced, 'and  hide 
thcmfelves  as  before. 

The  wild  tribes  of  birds  have  very  frequent 
^opportunities  of  knowing  their  enemies,  by  ob- 
ferving  the  dcftru6tion  they  make  among  their 
progeny,  of  which  every  year  but  a  fmall  part 
efcapcsto  maturit}^:  but  to  our  domeftic  birdji 
thcfe  opportunities  fo  rarely  occur,  that  their 
knowledge  of  their  diftant  enemies  muft  frequently 
6e  delivered  by  tradition  in  the  manner  above 
explained,  through  many  generations. 

This  note  of  danger,  as  well  as  the  other  notes 
of  the  mother-tutkey,  when  fl^e  calls  her  flock  to 
their  food,  or  to  fleep  tinder  her  wings,  app^rs 
to  be  ail  artificial  language,  both  as  expreflfed  by 
tile  mother,  and  as  underftood  by  the  progeny. 
For  a  hen  teaches  this  language  with  equal  eafe 
to  the  ducklings,  fhe  has  hatched  from  fuppofiti-* 
tious  eggs,  and  educates  as  her  own  offspring  t 
and  the  wagtails,  or  hedge-fparrows,  Icam  it. 
from  the  young  cuckoo  their  fofter  nurfUng,  and 
fupply  him  with  food  long  after  he  can  %  about, 
whenever  they  hear  his  cuckooing,  which  Lin- 
neus  tells  us,  is  his  call  of  hunger,  (Syft.  Nat.) 
And  all  our  domeftic  animals  are  readily  taught 
to  come  to  us  for  food,  when  we  ufe  one  tone  of 
voice,  and  to  fly  fh)m  our  anger,  when  we  ufe 
another. 

Rabbits,  as  they  cannot  ealily  articulate  foi^nds, 
m4  are  formed  into  focieties,  that  live  under 
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gtomid,  have  a  very  difiereot  psiethod  of  giviag 
alarm.  When  danger  is  threate^ed9  they  dmm^ 
on  the  ground  with  one  of  their  hindey:  ^ct,  ^d 
produce  a  founds  th^t  can  be  heard  a  great  w^y 
by  animals  near  the  furfacc  of  the  earth,  which 
would  fecm  to  be  an  artificial  iign  both  {ram  it$ 
Singularity  and  its  aptne&  to  the  iituation  of  the 
animal. 

The  rabbits  on  the  ifland  of  Sor^  Qcsir  Spiu^al^ 
have  white  flefh,  and  are  well  tafted,  but  <io  not 
burrow  in  the  earth,  fo  that  we  may  fufpedt  their 
digging  themfelves  houfes  in  this  cold  climate  is 
an  acquired  art,  as  well  as  their  note  ,qf  alarm, 
(Adanfon's  Voyage  to  Senegal). 

The  barking  of  dogs  is  anotlier  curious  note  of 
alarm,  ,and  would  fcem  to  be  an  acquired  lan- 
guage, rather  than  a  natural  fign :  for  ^*  in  the 
ifland  of  Juan  Femandes,  the  dogs  did  not  4t- 
tempt  to  bark,  till  fome  European  dogs  were  pot 
among  them,  and  then  they  gradually  begun  to 
imitate  them,  but  in  a  ftrange  manner  at  firft,  as 
if  they  were  learning  a  thing  that  was  not  natural 
to  them,**  (Voyage  to  South  America  by  Dop 
G.  Juan,  and  Don  Ant.  de  Ulloa.  B.  a.  c.  4). 

Lirinasus  alio  obfenres,  that  the  dogs  of  South 
America  do  not  bark  at  ftrangors,  (Syft.  Nat). 
And  th6  European  dogs,  that  have  been  carried 
to  Guinea,  are  faid  in  three,  or  four  generationa 
to  ceafe  to  bark,  and  only  howl,  like  the  dogs 
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^t  arc  natives  of  that  coaft,  (World  Difpjayed, 
Vol.  XVit  p.  26). 

J^  circi^naii^uce  j^ot  diflimilar  to  this^  and 
icquaHy  ei^ripus,  is  oiwUoned  by  Kircherus.  de 
^ufuf^i^  19  his  Chapter  de  Lufciniis.  '^  That 
the  young  nightingales^  that  are  hatched  under 
other  birds,  never  fing  till  they  arc  inftruAed  by 
tbe  company  of  other  nightingales.**  And  Jon- 
fton  afiinns^  that  the  nightingales  that  vifit  Scot- 
land, have  not  the  fame  harmony  as  thofe  of 
Italy,,  (Penn^nfs  Zoolpgy,  oiftavo,  p.  255); 
whicji  would  l^ead  us  |to  fufpoft  that  the  linging 
p{  birds,  lilp^e  human  mufic,  is  an  artificial  lan- 
guage rather  thai^  a  natural  exprcflion  of  paf&on. 

X.  Our  mufic  like  our  language^  is  perhaps 
^tirely  conflituted  of  artificial  tones»  which  by  ^ 
habit  fuggeil  cert^n  agreeable  paffiom.  For  the 
fame  combination  of  notes  and  tones  do  not  excite 
(devotion^  love,  or  poetic  melancholy  in  ^  native 
pf  IndoftaQ  and  of  Europe,  And  ^*  the  High- 
lander lias  th^  fame  warlikp  ideas  annexed  to  the 
found  of  a  bagpipe  (an  i^ftrument  which  an 
Englifhman  derides),  as  the  Engliihman  l)as  to 
that  of  a  trumpet  or  fife,**  (Dr.  Brown*s  Union 
i»f  Poetry  and  Mufic,  p.  58.)  So  "  the  mulic 
of  the  Turks  is  very  different  from  the  Italian, 
and  the  people  of  Fez  ^nd  Morocco  have  again 
a  different  kind^  which  to  \\s  appears  very  rough 
4Dd  horrid^   but  is  highly  pleafing  to  thbm/^ 
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(L*Artc  Armonica  a  Giorgio  Antoniotto).  Hence 
we  fee  why  the  Italian  opera  does  not  delight 
an  untutored  Englilhman ;  and  why  thofe,  who 
arc  unaccuftomed  to  mulic,  are  more  plcafed 
with  a  tune,  the  fecond  or  third  time  tht^y  hear  it, 
than  the  firft.  For  then  the  fame  melodious 
train  of  founds  excites  the  melancholy,  they  had 
learned  from  tlie  fong ;  or  the  fame  vivid  com- 
bination of  theni  recalls  all  the  mirthful  ideas  of 
the  dance  and  company. 

Even  the  founds,  that  were  once  difagreeable 
to  us,  may  by  habit  be  aflbciated  with  other  ideas, 
fo  as  to  become  agreeable.  Father  Lafitau,  in  his 
account  of  the  Iroquois,  fays  the  mufic  and  dance 
of  thofe  Americans  have  fomclhing  in  them  ex- 
tremely barbarous,  which  at  firft  difgufts.  We 
grow  reconciled  to  them  by  degrees,  and  in  the 
end  partake  of  them  with  pleafure,  the  favagcs 
themfelves  are  fond  of  them  to  diftra6tion," 
(Moeurs  des  Savages,  Tom.  ii.) 

There  are  indeed  a  few  founds,  that  we  very  ge- 
nerally aflbciate  with  agreeable  ideas,  as  the  whift- 
ling  of  birds,  or  purring  of  animals,  that  are  delight- 
ed ;  and  fome  others^  that  we  as  generally  aflbciate 
with  difagreeable  ideas,  as  the  cries  of  animals  in 
pain,  the  hiis  of  fome  of  them  in  anger,  and  the 
midnight  how^  of  beafts  of  prey.  Yet  wc  receive 
no  terrible  or  fublime  ideas  from  the  lowing  of 
a  cow,  or  the  braying  of  an  afs.  Winch  e\auces, 
that  thefe  emotions  are  owing  to  previous  affoci- 

ations^ 
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ations.  So  if  the  rumbling  of  a  carriage  in  the 
ilreet.  be  for  a  moment  miftaken  for  thunder,  we 
receive  a  fublime  fenfation,  which  ceafcs  as  foon 
as  we  know  it  is  the  noife  of  a  coach  and  fix. 

Th^e  are  other  disagreeable  founds,  that  arc 
laid  to  fet  the  teeth  on  edge ;  which,  as  they  have 
always  been  thought  a  neceffary  efFedt  of  certain 
difcord^nt  notes,  become  a  proper  fubjeA  of  our 
inquiri^.  Every  one  in  his  childhood  has  repeat- 
edly bit  a  part  of  the  glafs  or  earthen  veflel,  in 
which  his  food  ha3  been  given  him,  and  has 
thence  had  a  very  difagreeable  fenfation  in  the 
teeth,  which  fenfation  was  dcfigned  by  nature  to 
prevent  .us  from  exerting  them  on  objects  harder 
than  themfelves.  The  jarring  found  produced 
between  the  cup  and  the  teeth  is  always  attends 
ant  on  this  difagrceable  fenfation :  and  ever  after 
when  fuch  a  found  is  accidentally  produced  by 
the  confiiA  of  two  hard  bodies,  we  feel  by  aflb*- 
ciation  of  ideas  the  concomitant  dilagreeable  fepr 
fation  in  our  teeth. 

Others  have  in  their  infancy  frequently  held 
the  comer  of  a  filk  handkerchief  in  their  mouth, 
or  the  end  of  the  velvet  cape  of  their  coat,  whilft 
their  companions  in  play  have  plucked  it  from 
them,  and  have  given  another  difagrceable  fenfa- 
tion to  their  teeth,  which  has  afterwards  recur- 
red on  touching  thofe  materials.  And.  the  fight 
of  a  knife  drawn  along  a  china  plate,  though  no 
found  is  excited  by  it^  and  even  tlie  imaginartioa 
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4df  fuch  a  knife  and  placte  (6  £craped  togeduN,  I 
know  by  i^peated  expenence  will  pit^uce  ^ 
{amc  difagreeable  fenfatioo  of  the  teedi. 

Th^fe  circiimilaDces  iodifputably  pRnre^  tliat 
this  ft^fation  of  the  tooth-^ge  is  owi&g  to  aflTc^ 
ciated  ideas ;  as  it  is  equally  ei|;citable  by  jdght, 
touch,  hearing,  or  imagination. 

In  refpcA  to  the  artificial  prppottioijs  of  foui^ 
^cited  by  mufica}  inftruments,  thofe,  who  baye 
^rly  m  life  ailbciat^  them  with  i^reeable  ideas, 
and  have  nicely  attended  to  4iilinguiih  them  from 
^ach  other,  are  faid  to  have  a  good  ear,  in  that 
PQuntry  where  f>jch  proportions  are  in  faihicm: 
^nd  not  frofp  apy  fuperior  perfedipn  in  the  oigai^ 
pf  hearing,  or  any  inftinftive  fympathy  between 
pertain  founds  and  paflions, 

I  have  obferved  a  child  to  be  exqiiiiitely  de- 
lighted with  mufic,  and  who  could  with  great  fth 
cility  learn  to  fingany  tune  that  he  hc^rd  diftind- 
ly,  and  yet  whole  prgaq  of  hearing  was  to  iin- 
perfedV,  that  it  was  i^eceflTary  to  fpeak  louda? 
io  him  in  comiT)qn  com  cifation  than  to  others. 

Our  mufic,  like  our  architedlurc,  feems  to  have 
no  foundation  in  nature,  they  are  both  arte  pVM^ely 
of  buoian  creation,  as  they  imit^e  nothing*  And 
the  profeflbrs  of  them  haye  only  claffed  thofe  cir-r 
cmnftances^  that  are  nwll  agreeable  tp  the  acci- 
dental t^lte  of  their  age,  or  country ;  and  b?jvp 
called  it  Propprtioq.  But  this  proportion  muft, 
jilways  flu^uate^  as  it  refts  on  the  capric^  that 
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foe  introduced  into  our  minds  by  Qur  wiow 
mpdes  of  cdyCfition.  And  thefe  iludjtuations  of 
l^fie  mnR.  become  more  £rcquent  id  Uie  prefent 
age^  where  majakiad  have  ^nfranclufed  themfelve« 
from  the  Wind  obedience  to  the  rules  of  antiquity 
in  perhaps  every  fcience,  but  th^t  of  architedure. 
See  Sea-  XII.  7-  3. 

XI.  Tiiere  are  many  articles  of  knowledge, 
which  th?  animajis  in  cuitivated  countries  feem  to 
Icam  very  early  in  their  lives,  either  from  each 
other,  or  fixw  experience,  or  obfervation:  ow 
of  the  inoft  general  of  thefe  is  to  avoid  m^kind* 
There  is  fo  great  a  refemblance  in  the  natural 
language  of  the  paflions  of  all  animals,  that  we 
generally  know,  when  they  ure  in  a  pacific,  or  iu 
a  malevolent  humour,  they  have  the  fame  know-^ 
ledge  of  us ;  and  hence  we  can.  fcold  them  from 
us  by  fome  tones  and  geftures,  and  could  poifibJy 
attraiSt  them  to  us  by  others,  if  they  were  not  al- 
ready apprized  of  our  general  malevolence  to- 
wards' them.  Mr.  Gmelin,  Profeffor  at  Peterf- 
burg,  aflures  us,  that  in  his  journey  into  Siberia, 
undertaken  by  order  of  the  Emprefs  of  Ruflia,  he 
faw  foxes  that  exprefled  no  fear  of  himfelf  or 
companions,  but  permitted  him  to  come  quite 
near  them,  having  never  feen  the  human  crea- 
ture before.  And  Mr.  Bougainville  relates,  tha^ 
at  his  arrival  at  the  Malouine,  or  Falkland'^ 
Iflands,  which  were  not  inhabited  by  men,  all  the 
animals  came  ^bput  hin^elf  andhis  people;  the 

fowls 
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fowls  fettling  upon  their  heads  and  fhoulders^ 
and  the  quadrupeds  running  about  their  feet. 
From  the  difficulty  of  acquiring  the  confidence  of 
old  animals,  aiid  the  eafe  of  taming  young  ones^ 
it  appears  tliat  the  fear,  they  all  conceive  at  the. 
fight  of  mankind,  is  an  acquired  aiticle  of  know* 
ledge. 

This  knowledge  is  more  nicely  underftood  by 
rooks,  who  are  formed  into  focieties,  and  build, 
as  it  were,   cities  over  our  heads ;  they  evidently 
diftinguifli,  that  the  danger  is  greater  when  a 
man  is  armed  with  a  gun.     Every  one  has  feen 
this,  who  in  the  fpring  of  the  year  has  walked 
under  a  rookery  with  a  gun  in  his  hand:  tht. 
inhabitants  of  the  trees  rife  on  their  wings,   and 
fcream  to  the  unfledged  young  to  Ihrink  into  their . 
nefts  from  the  fight  of  the  enemy.     The  vulgar . 
obferving  this  circumfl:ance  fo  uniformly  to  oc- 
cur, aflTert  that  rooks  can  fmell  gun-powder. 

The  ficldfairs,  (turdus  pilaris)  which  breed  in 
Norway,  and  come  hither  in  the  cold  feafon  for 
our  winter  berries;  as  they  are  aflfociated  in 
flocks,  and  are  in  a  foreign  country,  have  evident 
marks  of  keeping  a  kind  of  watch,  to  remark  and 
announce  the  appearance  of  danger.  On  ap- 
proaching a  tree,  that  is  cov.ered  with  them,  they 
continue  fearlefs  till  one  at  the  extremity  of  the 
bufh  rifing  on  his  wings  gives  a  loud  and  pecu- 
liar note  of  alarm,  when  they  all  immediately  fly, 
txcept  one  other,  who  continues  till  you  approach 
C  ftiU 
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ftiU  nearer,  to  certify  as  it  were  the  reality  of  the 
danger,  and  then  he  alfo  flies  off  repeating  the 
note  of  alarm. 

And  in  the  woods  about  Senegal  there  is  a  bird 
called  uett-uett  by  the  negroes,  and  fqualicrs  by 
the  French,  which,  as  foon  as  they  fee  a  man,  fet 
up  a  loud  fcrcam,  and  keep  flying  roimd  him, 
as  if  their  intent  was  to  warn  other  bi«is,  which 
upon  hearing  ihe  cry  immediately  take  wing. 
TTiefe  birds  are  the  bane  of  fportfmen,  and  fre- 
qiiently  put  me  into  a  paflion,  and  obliged  me 
ta  fhoot  them,'  (Adanfon's  Voyage  to  Senegal, 
78)*  For  the  fame  intent  the  lefler  birds  of  our 
climate  feem  to  fly  after  a  hawk,  cuckoo,  or  owl, 
and  fcream  to  prevent  their  companions  from  be- 
ing furprifed  by  the  general  enemies  of  them- 
felves,  or  of  their  eggs  and  progeny. 

But  the  lapwing,  (charadriiis  pluvialis  Lin.) 
when  her  unfledged  off^spring  run  about  the 
marihes,  where  they  were  hatched,  not  only  gives 
the  note  of  alarm  at  the  approach  of  men  or  dogs, 
that  her  young  may  conceal  themfclves;  but  fly- 
ing and  fcreaming  nckr  the  advcrfary,  flic  ap- 
pears more  folicitous  and  impatient,  as  he  re- 
cedes from  her  family,  and  thus  endeavours  to 
miflead  him,  and  frequently  fucceeds  in  her  de- 
fign.  Tliefe  laft  inftances  are  fo  appofite  to  the 
fituation,  rather  than  to  the  natures,  of  the  crea- 
tures, that  ufe  them  ;  and  arc  fo  fimilarto  the  ac- 
tions of  men  in  the  fame  circumftancef?,  that  we 

cannot 
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candot  but  bdhsve,  lltatt  iiicy  ptocstd  fiom  a  6^ 
Axkir  pnfieiple. 

Mifs  M.  £.  Jackfon  acquainted  me,  tiiat  ibc 
mitxiefkd  this  autumn  an  agreeable  imftanotf  of 
fiigacity  in  a  little  bird,  which  fcetned  to  i^  tbo 
means  to  obtain  an  endf  the  bird  repeated  hsf^ 
ped  upon  a  poppy  fiem,  and  fhook  the  bead  wkk 
its  bill,  till  many  feeds  were  fcattcred,  theft  it 
iettled  on  the  ground,  and  e^  the  feeds,  and 
i^in  repeated  the  fame  management  Sept.  I, 
1794. 

Ota  the  nOTthcm  coaft  of  Irclalid  a  friend  of 
fliine  iaw  above  a  handled  crows  at  once  preying 
tipon  mufeks;  each  crow  took  a  mizfele  up  inta 
the  air  twenty  or  forty  yards  high,  and  kt  it  &]I 
on  the  ftones,  and  thus  by  breaking  the  ihell,  got 
pofleffion  of  the  animal.-^A  certain  philofophcr 
(I  think  it  was  Anaxagoras)  walking  along  the 
fea-ihort  to  gather  Ihells,  one  of  thcfe  unlucky 
birds  miftaking  his  bald  head  for  a  flone,  drop- 
ped a  fhell  fifh  upon  it,  and  killed  at  once  a  phi- 
lofophcr and  an  oyfter. 

The  Martin,  hirundo  m^bica,  ig  feidby  Linneu^ 
to  dwell  on  the  outfide  of  houfes  in  Europe  un-* 
der  the  eaves,  and  to  return  with  the  eaify  foliage. 
And  that,  when  it  has  built,  the  fparrow,  firingil* 
la  domeftica,  frequently  occupies  the  finiihed 
n«ft;  biit  that  the  martin  convoking  its  com- 
panions, while  fome  guard  the  captive  enemy^ 
others  bring  day,  exaftly  clofe  up  the  enttance, 
1  and 
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and  fly  aw0^  kanng  diti  intruder  to  be  f dffixat^ 
^.  S^.  Natur.  PaC  Hirundo.  A  tmilav  ve* 
btion  waft  printed  many  years  ^o  in  the  Gentle-* 

Our  ddtneftic  animals,  tk^t  have  iaanc  liberty^ 
ztc  aH<»  pfo^^^ied  of:  ibme  pea;d:iar  tr^d(hioiial 
knowledge:  dogi  aliid  catB  h^ive  bemf  forced  intor 
each  othei^d  fociety,  tho«igh  naturally  aoknola^  c€ 
i  very  di^rent  kind,  aiid  faa^e  heme  teamed 
ffom  €2Mch  other  t»  eat  dogV  grafe  (agrollib  omina) 
lilFhen  they  are  Itek,  to  promote  vomiti<ftg;  I  hare 
ften  ^  cat  miftake  tile  blade  of  barky  for  tliia 
l^a^  which  evince  it  is  an:,  aeqocfed  know-« 
Itdge^  They  lia^^e  alfo  learnt  of  each  other  to 
tont  thejt  excrement  and  ncine ; — ^aioout  a  pptaa^ 
fol  o£  water  was  fpilt  upon  my  heatctb  from  the 
tea-kettle^  and  I  obfirrred  a:  kitten  cover  it  widi 
aihes.  Hence  this  mu(i  alio  be  an  acqiiired  art^ 
aft  the  creature  miiloaL  the  ^pphcation  of  ib 

I^o  prefbrve  their  fur  clean,  and  efpeoially  their 
trhiikers,  cats  waih  their  feees>  and  generally 
quite  behizld  their  ears,  every  time  they  eat.  As 
&ey  cannot  lick  thofe  places  with  their  tongues^ 
rtey  ficft  Wet  the  infide  of  die  leg  with  faliva,  and 
then  repeatedly;  walh  their  face^  with  it,  which 
mtiEi  originally  be  an  effoA  of  reafoningf  becaufo 
a  means  is  ufed  to  produce  an  efFe<^;  a^  fecms 
afterwards  to  he  taught  or  acquired  by  imitation, 
like  the  grcateft  part  of  human  arts- 

Thefc  animals  &em  to  pofleis  fomcthing  like 

an 
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an  additional  fenfe  by  means  of  their  whiikers; 
which  have  perhaps  fome  analogy  to  the  antennae 
of  moths  and  butterflies.  The  whiikers  of  cats 
confift  not  only  of  the  long  hairs  on  their  upper 
lips,  but  they  h^lve  alfo  four  or  five  long  hairs 
landing  up  from  each  eyebrow,  and  alfo  two  or 
three  on  each  cheek ;  iW  which  when  the  ani^ 
mal  ere^  them,  make  with  their  points  fo  many 
parts  of  the  periphery  of  a  circle,  of  an  extent  at 
leaft  equal  to  the  circumfereiKe  of  any  part  of 
their  own  bodies.  With  this  inilrument,  I  con- 
ceive, by  a  little  experience,  they  can  at  once  de- 
termine,, whether  any  aperture  amongft  hedges  or 
Hirubs, .  in  which  animals  of  this  genus  live  'm 
their  Avild  Hate,  is  large  enough  to  admit  their 
bodies;  which  to  them  is  a  matter  of  the  greateft 
confequence^  whether  purfuing  or  purfued.  They 
have  likewife  a  power  of  erecting  and  bringing 
forward  the  whiikers  on  then*  lips;  which  proba- 
bly is  for  thq  purpofe  of  feeling,  whether^  dark 
hole  be  furth^  permeable. 

The  antennae,  or  horns  of  butterflies  and  moths, 
who  have  awkward  wings,  the  minute  feath^J 
pf  which  are  very  liable  to  injury,  ferve,  I  fuppofc^ 
a  fimilar  purpofe  of  meafuring,  as  they  fly  or 
creep  amongft  the  leaves  of  plants  and  trees,  whi- 
ther their  wings  can  pafs  without  touching  them. 

I  this  morning  faw  a  terrier  bitch  repeatedly 
lick  her  paws,  and  wafli  her  face  on  both  fides, 
and  over  her  eyes,  exactly  as  cats  do;    from 

whom 
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whom  I  fuppofe  ihe  had  acquired  Ihis  art^  as  fhe 
lived  in  the  parlour  with  two  of  them. 

Mr.  Leonard,  a  very  intelligent  friend  of  mine, 
faw  a  cat  catch  a  trout  by  darting  upon  it  in  a 
deep  clear  water  at  the  mill  at  Weaford,  near 
Lichfield.  The  cat  belonged  to  Mr.  Stanley, 
who  had  often  feen  her  catch  fifli  in  the  fame 
manner  in  fummer,  when  the  mill-pool  was 
drawn  fo  low,  that  the  fifk  could  be  feen.  I 
have  heard  of  other  cats  taking  fifh  in  Ihallow 
water,  as  they  Hood  on  the  bank.  This  feems  a 
natural  art  of  taking  their  prey  in  cats,  which 
their  acquired  delicacy  by  domeflication  has  in 
general  prevented  them  firom  ufing,  though  their 
defire  of  eating  fi(h  continues  in  its  original 
ftrength. 

Mr.  White,  in  his  ingenious  Hiftory  of  Sel- 
boum,  was  witnefs  to  a  cat's  fuckling  a  young 
hare,  which  followed  her  about  the  garden,  and 
came  jumping  to  her  call  of  afFeilion.  At  El- 
ford,  near  Lichfield,  the  Rev.  Mr.  Sawley  had 
taken  the  young  ones  out  of  a  hare,  which  was 
(hot;  they  weie  alive,  and  the  cat,  who  had juft 
loft  her  ow;n  kittens,  carried  them  away,  as  it  was 
iuppofed,  to  eat  them ;  but  it  prefently  appeared, 
that  it  was  afFedHon  not  hunger  which  incited  her, 
as  flie  fuckled  them,  and  brought  them  up  at 
their  mother. 

Other  inftances  of  the  miftaken  ^plication  .of 

what  has  been  termed  inftindl  may  be.  obferved  in 
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flics  ia  the  night,  \^ho  miftaking  a  candle  fbr 
day-light,  approach  and  perifh  in  the  flame.  So 
the  putrid  fmcU  of  the  ilapelia,  or  carrion-flower, 
allures  the  large  flefh^fly  to  depofit  its  young 
worms  on  its  beautiful  petals,  which  perifh  there 
fbr  want  of  nourifhment.  This  therefore  cannot  , 
be  a  necefTary  inftinft,  becaufe  the  creature  mif- 
takes  the  application  of  it. 

Though  in  this  country  horfes  fhew  little  vef- 
tiges  of  policy,  yet  in  the  deferts  of  Tartary,  and 
Siberia^  when  htmted  by  the  Tartars  they  are 
fecn  to  form  a  kind  of  community,  fet  watches 
to  prevent  their  being  furprifed,  and  have  com- 
manders,  who  direct,  and  haften  their  flight.  Ori- 
gin of  Language,  Vol.  I.  p.  212.  In  this  coun- 
try>  where  four  or  five  horfes  travel  in  a  line,  the 
firfl  always  points  his  ears  forward,  and  the  laft 
points  his  backward,  while  the  intermediate  ones 
feem  quite  carelefs  in  this  refpeft ;  which  fccms 
a  part  of  policy  to  prevent  furprife.  As  all  ani- 
mals depend  moil  on  the  ear  to  apprize  them  of 
the  approach  of  danger,  the  eye  taking  in  only 
half  the  horizon  at  once,  and  horfes  poflefs  a 
great  nicety  of  this  fenfe ;  as  appears  from  their 
mode  of  fighting  mentioned  No.  8.  5.  of  thi» 
Section,  as  well  as  by  common  obfer\'ation. 
»  There  are  fome  parts  of  a  horfe,  which  he  can- 
not conveniently  rub,  when  they  itch,  as  about- 
the  fhouldcr,  which  he  can  neither  bite  with  hi» 
teeth,  nor  fcratch  with  his  hind  foot;  when  this 

part 
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part  itches^  he  goes  to  aHothcr  borie^  and  gentlj     / 
bites  him  in  the  psact  which  he  wilhcs  to  be  bitten^  / 
which  is  immediately  dcoie   by  his  intelligent^ 
friend;     I  once  ol^rved  a  young  foal  thus  bttf 
its  large  mother,  who  did  not  ch^Kxfe  to  drop  the    ^ 
grafs  ihe  had  in  her  mouthy  and  rubbed  her  nofe 
againft  the  foal^s  neck  inftead  of  biting  it ;  whic}»        ] 
evinces  that  fhe  knew  the  defign  of  her  progeny,       i 
snd  was  not  governed  by  a  neoeflary  inilindt  to 
bite  where  fte  was  bitten. 

Many  of  oiur  ihrubs,  which  would  otherwife 
af!brd  an  agreeable  food  to  horfes,  are  armed  with 
thorns  or  prickles,  which  fecure  them  from  thofe 
animals;  as  the  holly,  hawthorn,  goofeberry, 
gorfe.  In  the  exteniive  moorlands  of  Stafford* 
ihire,  the  horfes  have  learnt  to  ftamp  upon  a 
gorfe-bufti  with  one  of  their  forefeet  for  a.minute 
together,  and  when  the  points  are  broken,  they 
cat  it  without  injury.  The  horfes  in  the  new 
ibreft  in  Hamplhire  arc  affirmed  to  do  the  fame 
by  Mr.  Gilpin.  Foreft  Scenery,  II.  25 1,  and  112. 
Which  is  an  art  other  horfes  in  the  fertile  parts 
of  the  country  do  not  poffcfs,  and  prick  their 
mouths  till  they  bleed,  if  they  are  induced  by 
Jjunger  or  caprice  to  attempt  eating  gorfe. 

Swine  have  a  fenfe  of  touch  as  well  as  of  fmell 

at  the  end  of  their  nofe,   which  they  ufe  as  a 

hand,  both  to  root  up  the  foil,  and  to  tum^over 

^nd  examine  objefls  of  food,  fomewhat  like  tfic 

probofcis  of  an  elephant.     As  they  require  ihcl- 

Q  2  ter 


ttS  OF  INSTINCT.      Sect.  XVL  i  k  i; 

tcr  froifa  &e  cold  in  this  climate,  they  hare  lesumt 
to  collect  flraw  in  dieir  months  to  make  their 
tocft,  when  the  wind  blows  cold ;  and  to  call  theif 
companions  by  repeated  cries  to  affift  in  the  work, 
and  add  to  their  wamith  by  their  numerous  bed- 
fellows. Hence  thefc  animals^  which  are  eft 
teemed  fo  unclean^  hare  alfo  learned  never  to  be- 
ibul  their  dens,  where  they  have  liberty,  with 
their  own  excrement ;  an  art,  which  cows  and 
horfes,  which  have  open  hovels  to  run  into,  have 
never  acquired.  I  have  obferved  great  fagacity 
in  fwine;  but  the  fhort  lives  we  a^ow  them,  and 
their  general  confinement,  prevents  their  im- 
provement, which  might  probably  be  othcrwifc 
greater  than  that  of  dogs. 

Inflances  of  the  fagacity  and  knowledge  of  ani* 
mals  are  very  numerous  to  every  obferver,  and 
their  docility  in  learning  various  arts  firom  man- 
kind, evinces  that  they  may  learn  iimilar  arts 
from  their  own  fpecies,  and  tlius  be  poilefled  of 
jjpuch  acquired  and  traditional  knowledge. 

A  dog  whofe  natural  prey  is  fheep,  is  taught 
by  mankind,  not  only  to  leave  them  unmolefted, 
but  to  guard  them ;  and  to  hunt,  to  fet,  or  to 
deftroy  other  kinds  of  animals,  as  birds,  or  ver- 
min ;  and  in  fome  coimtries  to  catch  filh,  in 
others  to  find  truffles,  and  to  pra6tife  a  great  va- 
riety of  tricks;  is  it  more  furprifing  that  th|L 
crows  fhould  teach  each  other,  that  the  hawk  ca^ 
catch  Icfs  Inrds,  by  the  fupcrior  fwiilnefs  of  his 

wing. 
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wing,  and  if  two  of  them  follow  him,  till  he  fuc- 
cceds  in  his  delign,  that  they  can  by  force  ihare  ^ 
part  of  the  capture  ?  This  I  have  formerly  ob- 
ferved  with  attention  and  aftonifliment. 

There  is  one  kind  of  pelican  mentioned  by  Mr. 
Ofbeck^  one  of  Linnaeus's  travelling  pupils  (the 
pelicanus  aquilus),  whofc  food  is  filh;  and 
which  it  takes  from  other  birds,  becaufe  it  is  not 
foraied  to  catch  them  itfelf ;  hence  it  is  called  by 
the  Englifh  a  Man-of-war-bird,  Voyage  to  China, 
p.  88.  There  are  many  other  interefting  anec- 
dotes of  the  pelican  and  cormorant,  collected 
fbm  authors  of  the  beft  authority,  in  a  well- 
managed  Natural  Hiftory  for  Children,  publiflied 
by  Mr.  Galton.     Johnfon.     London. 

And  the  following  narration  from  the  very  ac- 
curate Monf.  Adanfon,  in  his  voyage  to  Senegal,  * 
may  gain  credit  wi^h  the  reader :  as  his  employ- 
ment in  this  country  was  folely  to  make  obferva- 
tions  in  natural  hiftory.  On  the  river  Niger,  in 
his  road  to  the  ifland  Griel,  he  faw  a  great  num- 
ber of  pelicans,  or  wide  throats.  "  They  moved 
wiA  great  ftate  like  fwans  upon  the  water,  and 
arc  the  largeft  bird  next  to  the  oftrich  ;  the  bill 
of  the  one  I  killed  was  upwards  of  a  foot  and  half 
long,  and  the  bag  faftened  underneath  it  held  two 
and  twenty  pints  of  water,  They  fwim  in  flocks^ 
and  form  a  large  circle,  which  they  contra6l  after* 
wards,,  driving  the  filh  before  them  with  their 
Icg8 :  when  they  fee  the  fifh  in  fufiiciwt  numr 

a  3  ber 
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ber  confined  in  this  fpace,  they  plunge  their  bill 
wide  open  into  the  water,  and  Ihut  it  again  with 

.  great  quicknefs..  They  thus  get  fifli  into  their 
throat-bag,  which  they  eat  afterwards  on  fhore  at 
their  leifure."     P.  247. 

Another  curious  effort  of  defign,  or  ufc  of 
means  in  animals,  is  related  by  Abbe  Grofier,  in 
his  Defcription  of  China,  Vol.  I.  p.  562.  A 
kind  of  tiger  is  feen  in  China,  which  has  a  body 
like  a  dog,  but  no  tail,  and  is  remarkably  fwift 
and  ferocious.  If  any  one  meets  this  animal,  and 
to  efcape  from  his  fury  climbs  up  a  tree,  the  tiger 
immediately  fends  forth  a  loud  yell,  and  feveral 
other  tigers  arrive ;  which  altogether  dig  up  the 
earth  round  the  roots  of  the  tree,  and  overturu- 
ing  it,  feize  their  prey. 

The  rattlefnake  and  black  ferpent  of  America 
alfo  fhould  here  be  mentioned,  which  are  fup- 
pofed  to  poflefs  ^n  inftinftive  power  of  fafcinat- 

'  ing  birds ;  as  many  birds  have  been  feen  repeat- 
edly to  run  to  them  and  to  retreat  from  them  with 
piteous  fcreams^till  thefnake  hasfeized  and  devour- 
ed them.  I  formerly  fufpeded,  that  this  ferpent  had 
hid  himfelf  in  the  bufhcs,  and  had  fecretly  wound- 
ed the  bird,  and  followed  it  with  his  fteady  eye,  till 
the  poifon  inftilled  into  the  wound  had  time  to  take 
cfFe6t ;  and  tha  t  the  bird  then  fell  from  the  tree  into 
his  mouth.  But  from  an  ingenious  paper,  which 
Dr.  B.  S.  Barton,  ProfefTor  of  Natural  Hiftory 
in  Pennfylvania,  has  favoured  me  with,  and  which 

will 
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will  be  publifhed  in  their  Philofophical  Tranf- 
adionSjt  it  is  clearly  fhewn,  that  this  piteous  cry, 
and  approach,  and  retreat,  of  the  bird  fuppofed 
to  be  fefcinated  is  (imply  an  attack  made  by  the 
female  bird  on  the  fcrpent  in  defence  of  her 
young ;  which  credulity  and  the  love  of  admira- 
tion has  converted  into  a  prodigy  of  fafcination, 
which  is  ftill  credited  by  the  multitude  in  Ame- 
rica. This  circumftance  of  the  mother  bird  dar- 
ing to- defend  her  young  from  a  ferpent,  till  Ihe 
was  devoured  by  him,  and  her  fcreaming  around 
him,  is  defcribcd  by  that  great  obferver  of  nature, 
the  immortal  Homer,  above  2000  years  ago.  Iliad. 
Lib.  2.1.310. 

XII.  The  knowledge  and  language  of  thofc 
birds,  that  frequently  change  their  climate  with 
tbefeafons,  is  ftill  more  extenlive:  as  they  per- 
form thefe  migrations  in  large  focieties,  and  arc 
lefs  fubjeft  to  the  power  of  man,  than  the  rcfi- 
dent  tribes  of  birds.  They  are  faid  to  follow  a 
leader  during  the  day,  who  is  occafionally  chang- 
ed, and  to  keep  a  continual  cry  during  the  night 
to  keep  themfelves  together.  It  is  probable  that 
thefe  emigrations  were  at  firft  undejtaken  as  acci- 
dent directed,  by  the  more  adventurous  of  their 
fpecies,  and  learned  from  one  another  J  ike  the 
difcoveries  of  mankind  in  navigation.  The  fol- 
lowing circumftances  ftrongly  fupport  this  opi- 
nion. 

Ct  4  1.  Nature 
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1.  Nature  has  provided  thcfc  animals,  in  die 
climates  where  they  are  produced,  with  another 
xjcfoufce,  when  the  feafon  becomes  too  cold  for 
their  conftitutions,  or  the  food  they  were  fupport- 
cdwith  ceafesto  be  fupplied:  I  mean  that  of 
ileeping.  Dormice,  fiiakes,  and  bats,  have  not 
fte  means  of  changing  their  country ;  the  two 
former  from  the  want  of  wings,  and  the  latter 
ftom  his  being  not  able  to  bear  the  light  of  the 
day.  Hence  thcfe  animals  are  obliged  to  make 
ufc  of  this  refource,  and  flcep  during  the  winter. 
And  thofe  fwallows  that  have  been  hatched  too 
late  in  the  year  to  acquire  their  full  flrength  of 
pinion,  or  that  have  been  maimed  by  accident  or 
difeafe,  have  been  frequently  found  in  the  hol- 
lows of  rocks  on  the  fea  coafls,  and  even  under 
water  in  this  torpid  flate,  from  which  they  have 
been  revived  by  the  warmth  of  a  fire.  This  tor- 
pid ilate  of  fwallows  is  tcflified  by  innumerable 
evidences  both  of  antient  and  modem  names. 
Ariflotle  fpeaking  of  the  fwallows  fays,  **  They 
pafs  into  warmer  climates  in  winter,  if  fuoh  places 
are  at  no  great  diftance ;  if  they  are,  they  bury 
themfelves  in  the  climates  where  they  dwell," 
(8.  Hifl.  c.  16,  See  alfo  Derham's  Phyl'.  Thcol, 
v.  ii.  p.  177.) 

The  hybernation  of  animals  is  mentioned  by 
M.  Fabricius,  who  fyppofes  it  only  to  happen  to 
animals,  which  originally  belonged  to  a  wanner 

climate. 
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dimate^  and  adds,  that  when  thefe' animals  are 
carried  back  to  a  warmer  climate,  and  fupplied 
plentifiiUy  with  food,  they  ceafe  to  hybematc. 

Hence  their  emigrations  cannot  depend  on  a 
necejfary  inftin6l,  as  the  emigrations  themfelvesaife 
not  neceffary. 

2.  When  the  weather  becomes  cold,  the  fwal- 
lows  in  the  neighbom-hood  aflemblc  in  large 
flocks;  that  is,  the  unexperienced  attend  thofc 
that  have  before  experienced  the  journey  they  are 
about  to  undertake :  they  are  then  feen  fome  time 
to  hover  on  the  coaft,  till  there  is  calm  weather. 
Of  a  wind,  that  fuits  the  dire<ftion  of  their  flight. 
Other  birds  of  paflage  have  been  drowned  by 
thoufands  in  the  fea,  o*r  have  fettled  on  ftiips 
quite  exhaufted  with  fatigue.  And  others,  either 
by  miftaking  their  courfe,  or  by  diftrefs  of  wea- 
ther, have  arrived^  in  countries  where  they  were 
never  feen  before :  and  thus  are  evidently  fubjeft 
to  the  fame  hazards  that  the  human  fpecics  un- 
dergo, in  the  execution  9f  their  artificial  pur- 
pofes. 

3.  The  fame  birds  are  emigrant  from  fome 
countries  and  not  fo  from  others :  the  fwallowS 
were  feen  at  Goree  in  January  by  an  ingenious 
philofopher  of  my  acquaintance,  and  he  was  told 
that  they  continued  there  all  the  year;  as  the 
warmth  of  the  climate  was  at  all  feafons  fufficient 
for  their  own  conftitutions,  and  for  the  produo» 
(ion  of  the  flies  that  fupply  them  with  nourilh* 

meat. 
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mcnt  Herodotus  fays,  that  in  Libya,  about  the 
fprings  of  the  Nile,  the  fwallows  continue  all  the 
year.  (L.  2.) 

Quails  (tetrao  cotumix,  Lin.)  are  bird^  of 
paiTage  from  the  coaft  of  Barbary  to  Italy,  and 
have  frequently  fettled  in  large  fhoals  on  fhips  fa- 
tigued with  their  flight.  (Ray,  Wifdora  of  God, 
p.  129.  Derham  Phyfic.  Theoh-v.  ii.  p.  178.) 
Dr.  RufTcl,  in  his  hiflory  of  Aleppo,  obfervcs  that 
the  fwallows  vifit  that  x:ountry  about  the  end  of 
Febraary,  and  having  hatched  their  young  dif- 
appear  about  the  end  of  J[uly ;  and  returning 
again  about  the  beginning  of  OAober,  continue 
about  a  fortnight,  and  then  again  difappear. 
(P.  70.) 

When  my  late  friend  Dr.  Chambres  of  Derby 
was  on  the  ifland  of  Caprea  in  the  bay  of  Naples, 
he  was  informed  that  great  flights  of  quails  an- 
nually fettle  on  that  ifland  about  the  beginning 
of  May,  in  their  pafTage  from  Africa  to  Europe. 
And  that  they  always  come  when  the  fouth-eaft 
wind  blows,  are  fatigued  when  they^refl  on  this 
ifland,  and  are  takcfn  in  fuch  amazing  quantities 
and  fold  to  the  Continent,  that  the  inhabitants 
pay  the  bifhop  his  flipend  out  of  the  profits  arif^ 
ing  from  the  fale  of  them. 

The  flights  of  thefe  birds  acrofs  the  Meditcr* 
ranean  are  recorded  near  three  thoufand  years 
ago.  "  There  went  forth  a  wind  frpm  the  Lord 
Jind  brought  quails  from  the  fea,  and  let  theip 
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.  fall  upon  fhe  camp,  a  day's  jouraey  round  about 
it,  and  they  were  two  cubits  above  the  earth/* 
(Numbers,  chap.  ii.  ver.  31.) 

In  our  country,  Mr.  Pennant  informs  us,  that 
Ipme  quails  migrate,  and  others  only  remove 
from  the  internal  parts  of  the  ifland  to  the  coafts, 
(Zoology,  o6lavo,  210.)  Some  of  the  ringdovei 
and  flares  breed  here,  others  migrate,  (ibid.  510, 
511.)  And  'the  flender  billed  fmall  birds  do  not 
all  quit  thefe  kingdoms  in  the  winter,  though 
the  difficult)^  of  procuring  the  worms  and  infe6ts, 
that  they  feed  on,  fupplies  the  fame  reafon  for 
migration  to  them  all,  (ibid.  511.) 

Linnseus  hasobferved,  that  in  Sweden  the  fe- 
male chafBnches  quit  that  country  in  September^ 
migrating  into  Holland,  and  leave  their  mates 
behind  till  their  return  in  fpring.  Hence  he  has 
called  them  Fringilla  caelebs,  (Amaen.  Acad.  ii. 
42.  iv.  595.)  Now  in  our  climate  both  fexes  of 
them  are  perennial  birds.  And  Mr.  Peiinant  ob- 
ferves  that  the  hoopoe,  chatterer,  hawfinch,  and 
crofs-bill,  migrate  into  England  fo  rarely,  and  at 
fudh  Uncertain  times,  as  not  to  deferve  to  be  rank- 
ed among  our  birds  of  pafTage,  (Zool.  8vo.  511.) 

The  water  fowl,  as  geefe  and  ducks,  are  better 
adapted  for  long  migrations,  than  the  other 
tribes  of  birds,  as,  when  tjie  weather  is  calm, 
they  can  not  only  reft  themfelves,  or  fleep  upon 
the  ocean,  but  poffibly  procure  fomc  kind  of  food 
from  it. 

Hence 
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Hence  in  Siberia,  as  foon  as  the  lakes  are  frozen, 
ftic  water  fowl,  which  are  vcrj^  numerous,  all 
difappcar,  and  are  fuppofed  to  fly  to  warmer 
climates,  except  the  rail,  which,  from  its  inabi- 
lity  for  lortg  flights,  probably  fleeps,  like  out^ 
bat,  in  their  winter.  The  following  account 
from  the  Journey  of  Profeflbr  Graelin,  may  en- 
tertain the  reader.  "  In  the  neighbourhood  of 
Krafnoiark,  amongfl:  many  other  emigrant  water 
fowls,  we  obferved  a  great  number  of  rails,  which 
when  purfued  never  took  flight,  but  endeavoured 
to  efcape  by  nmning.  We  inquired  how  thefe 
birds,  that  could  not  fly,  could  retire  into  other 
countries  in  the  winter,  and  were  told,  both  by 
the  Tartars  and  AflTanians,  that  they  well  knew 
thofe  birds  could  not  alone  pals  into  other  coun- 
tries :  but  when  the  cranes  (les  grues)  retire  in 
autumn,  each  pne  takes  a  rail  (un  rale)  upon  hi^ 
back,  and  carries  him  to  a  wanner  climate,'* 

Recapitulation  n 

1 .  All  birds  of  paflTage  can  exift  in  the  climates^j 
where  they  are  produced. 

%  They  are  fubjeft  in  their  migrations  to  the 
iame  accidents  and  difliculties,  that  mankind  arc 
fubjeft  to  in  navigation. 

3.  The  fame  fpecics  of  birds  migrate  from  fomc 
coxintries,  and  are  refident  in  others. 

From  all  thefe  circumilances  it  appears  that 

the 
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the  migrations  of  birds  are  not  produced  by  a  nc- 
ceflTary  inflinA^  but  are  accidental  improvements, 
like  the  arts  among  mankind,  taught  by  their 
contemporaries,  or  delivered  by  tradition  from  one 
generation  of  them  to  another. 

XIII.  In  that  feafon  of  the  year  which  fupplieg 
the  nourifhment  proper  for  the  expeftcd  brood, 
the  birds  enter  into  a  contract  of  marriage,  and 
with  joint  labour  conftriift  a  bed  for  the  reception 
of  their  offspring.  Their  choice  of  the  proper 
feafon,  their  contrails  of  marriage,  and  the  re- 
gularity with  which  they  conftrudl  their  nefts, 
have  in  all  ages  etxcited  the  admiration  of  na- 
turalifts ;  and  have  always  been  attributed  to  the 
power  of  inftin6t,  which,  like  the  occult  qualities 
of  the  antient  philofophers,  prevented  all  further 
iftquiry.     We  fhall  confider  them  in  their  order. 

TTieir  Choice  of  the  Sea/on. 

Our  domeflic  birds,  that  are  plentifully  fupplied 
thoughout  the  year  with  their  adapted  food,  and 
are  covered  with  houfcs  from  the  inclemency  of 
the  weather,  lay  their  eggs  at  any  feafon :  which 
evinces  that  the  fpring  of  the  year  is  not  pointed 
out  to  them  by  a  neceflary  inftinA. 

Whilil  the  wild  tribes  of  birds  choofe  this 
time  of  the  year  from  their  acquired  knowledge, 
that  the  mild  temperature  of  the  air  is  more  con- 
venient 
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venient  for  hatching  their  eggs,  and  is  fooD  likely 
to  fupply  that  kind  of  nourifhment,  that  is  wanted 
for  their  young. 

If  the  geniar  warmth  of  the  fpring  produced 
the  paffion  of  love,  as  it  expands  the  foHagcof 
trees,  all  other  animals  fhould  feel  its  influence 
as  well  as  birds :  but,  the  viviparous  creatures,  as 
they  fucklc  their  young,  that  is,  as  they  previoufly 
digeft  the  natural  food,  that  it  may  better  fuit 
the  tender  fliomachs  of  their  offspring,  experience 
the  influence  of  th?s  paflion  at  all  feafons  of  the 
year,  as  cats  and  bitches.  The  graminivoroiB 
animals  indeed  generally  produce  their  young 
about  the  time  when  grafs  is  fupplied  in  the 
greateft  plenty,  but  this  is  without  any  degree  of 
exadlnefs,  as  appears  from  our  cows,  fheep,  and 
flares,  and  may  be  a  part  of  the  traditional  know- 
ledge, which  they  learn  from  the  example  of 
-their  parents. 

Their  Contrails  of  Marriage. 

Their  mutual  paflion,  and  the  acquired  know- 
ledge, that  their  joint  labour  is*neceflary  to  pro- 
cure  fufl:enance  for  their  numerous  family,  induces 
the  wild  birds  to  enter  into  a  contra6l  of  marriage, 
which  does  not  however  take  place  among  the 
ducks,  geefe,, and  fowls,  that  are  provided  with 
their  daily  food  from  our  bams.  - 

An  ingenious  philofopber  has  lately  denied, 
Q  that 
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that  animals  can  enter  into  contrafts,  and  thinks 
this  an  effential  difference  between  them  and  the 
human  creature : — but  does  not  daily  obfervation 
convince  ns,  that  they  form'contradls  of  friend- 
Ihip  with  each  other,  and  with  mankind  ?  When 
puppies  and  kittens  play  togethier,  is  *  there  not -a 
tacit  contradl,  that  they  will  not  hurt  each  other? 
And  does  not  your  favourite  dog  expe6l  ybu  fhould 
give  him  his  daily  food,  for  his  fervices  and  at* 
tention  to  you  ?  And  thus  barters  his  love  for 
"your  prote6lion  ?  In  the  fame  manner  that  aH 
contrails  are  made  amongft  men,  that  do  not 
underftand  each  others  arbitrary  language. 

The  Conjlruaion  of  their  Nejls. 

1.  Thev  feem  to  be  inftrucfted  how  to  build 
their  nefts  from  their  obfervation  of  that,  in  which 
they  were  educated,  and  from  their  knowledge 
of  thofe  things,  that  are  moft  agreeable  to  their 
touch  in  refpeiSt  to  \varmth,  cleanlinefs,  and  fta- 
bility.  They  choofe  their  fituations  from  their 
ideas  of  fafety  from  their  enemies,  and  of  (helter 
from  the  weather.  Nor  is  the  colour  of  their 
nefts  a  circumfiance  unthought  of;  tlic  finches, 
that  build  in  green  hedges,  cover  their  habitations 
with  green  mofs;  the  fwallow  or  martin,  that 
builds  againft  rocks  and  houfes,  covers,  hers  with 
clay,  whilft  the  lark  choofes  vegetable  ftraw  nearly 
of  the  colour  of  the  ground  flic  inhabits :  by  this 

contrivance. 
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contrivahce,  they  are  all  lefs  liable  to  be  difcovemi 
by  their  adverfaries. 

2.  Nor  arse  tlie  nefts  of  the  fame  fpecies  of  birds 
conftruAed  always  of  the  fame  materials^  nor  in 
the  fame  form;  which  is  another  circumftance 
that  afcertains,  that  they  are  led  by  obfervation. 

In  the  trees  before  Mr.  Lcvet's  houfe  in  Lich- 
field^ there  are  annually  nefts  built  by  fparrowsi 
mbird  which  ufually  builds  under  the  tiles  of 
houfesj  or  the  thatch  of  bams.  Not  finding  fuch 
convenient  fituations  for  their  nefts^  they  build  3 
covered  neft  bigger  than  a  man^s  head^  with  an 
opening  like  a  mouth  at  the  fide,  refembling  that 
of  a  magpie,  except  that  it  is  built  with  ftraw  and 
hay,  and  lined  with  feathers,  and  fo  nicely 
managed  as  to  be  a  defence  againft  both  wind  and 
rain. 

The  following  extract  from  a  Letter  of  the 
Rev.  Mr.  J.  Darwin,  of  Carleton  Scroop  in  Lin- 
colnfhirc,  authenticates  a  curious  fa<ft  of  this 
kind.  "  When  I  mentioned  to  you  the  circum- 
ftance  of  crows  or  rooks  building  in  the  fpire  of 
Welboum  church,  you  exprefled  a  defire  of 
being  well  informed  of  the  certainty  of  the  fait. 
Welboum  is  fituated  in  the  road  from  Grantham 
to  Lincoln  on  the  Cliff  row ;  I  yefterday  took  a 
ride  thither,  and  inquired  of  tl^e  redor,  Mr. 
RidgehiU,  whether  the  report  was  tme,  that  rooks 
built  in  the  fpire  of  his  church.  He  affured  me 
it  was  true,  and  that  they  had  done  fo  time  im- 
memorial. 
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memorial,  as  his  pariihioners  afiirmed.  There 
was  a  common  tradition,  he  faid,  that  formerly 
a  rookery  in  fome  high  trees  adjoined  the 
church  yard,  which  being  cut  down  (probably  in 
the  fpring,  the  building  feafon),  the  rooks  re- 
moved to  the  church,  and  built  their  nefts  on 
the  outfide  of  the  fpire  on  the  tops  of  wi5^dows, 
which  by  their  projedlion  a  little  from  the  fpire 
made  them  convenient  room,  but  that  they  built 
alfo  on  the  infide.  I  faw  two  nefts  made  with 
Aicks  on  the  outfide,'  and  in  the  fpires,  and 
Mr.  Ridgehill  faid  there  were  always  a  great 
,  many. 

*'  I  fpcnt  the  day  with  Mr.  Wright,  a  clergy- 
man, at  Fulbeck,  near  Wclboum,  and  in  the 
afternoon  Dr.  Ellis  of  Leadenham,  about  two 
miles  from  Welbourn,  drank  tea  at  Mr.  Wright's, 
who  faid  he  remembered,  when  Mr.  Welby 
lived  at  Welbourn,  that  he  received  a  letter  from 
an  acquaintance  in  the  weft  of  England,  defiring 
an  anfwer,  whether  the  report  of  rooks  building 
in  Welbourn  church  was  true,  as  a  wager  was 
depending  on  that  fubje6l ;  to  which  he  retumecl 
an  anfwer  afcertaining  the  fadl,  and  decided  the 
wager."  Aug.  30,  1794. 

So  the  jackdaw  (corvus  raonedula)  generally 
builds  in  church  fteeples,  or  under  the  roofs  of  high 
houfes;  but  at  Selbourn,  in  Southamptonfliire, 
where  towers  and  fteeples  are  not  fufficiently 
numerous,   thefe  birds  build  in  forfaken  rabbit 

TOL.  I.  R  burrows* 
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burrows.  See  a  curious  account  of  thefe  fubter" 
rancan  nefts  in  White's  Hiftory  of  Selbourn> 
p.  5g.  Can  the  Ikilful  change  of  architedhire  ia 
tbefe  birds  and  the  fparrows  above  mentioaed 
be  governed  by  inftindl  ?  Then  they  rauft  have 
two  inftindi^s,  one  for  common,  and  the  other 
fix  extfaordinaiy  occafions. 

I  have  feen  green  worfted  in  a  neft^  whieh  no 
where  exifts  in  nature  :  and  the  down  of  thiftle* 
in  thofe  nefts,  that  were  by  forae  accident  con- 
ftkiiifted  later  in  the  fummer,  which  material 
could  not  be  procured  for  the  earlier  nefts :  in 
many  different  cKmates  they  cannot  procure  the 
fame  materials,  that  they  ufe  ip  ours.  And  it  is- 
well  known,  that  the  canary  birdS)  that  arc  pro- 
pagated in  this  country,  and  the  finches,  that  arc 
kept  tame,  will  build  their  nefts  of  any  flexile 
materials,  that  ace  given  them.  Plutarch,  in  hi* 
Book  on  Rivers,  fpeaking  of  the  Nile,  iay% 
*^  th^  the  fwalfows  colled  a  material^  when  the 
waters  recede,  with  which  they  form  nefts,  tha* 
are  impervicms  to  water.'"  And  in  India  there  i* 
a  fwaltow  that  collets  a  glutinous  fubftance  foi: 
this  purpofe,  whofe  neft  is  elculent,  and  eftecmcd 
a  princq)al  rarity  amongft  epicures,  (Lin.  Sjrfti. 
Nat.)  Both  thefe  muft  be  conftruAed  of  very 
different  materials  from  thofe  ufed  by  the  fivaHowfr 
of  our  country. 

In  India  the  birds  exert  more  artifice  in  buil^ 
ing  their  nefts  on  account  of  the  monkeys  and 
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foakes:  fome  fonn  their  penfile  nefts  in  the 
fhape  of  a  purfe,  deep  and  open  at  top ;  others 
withaliole  in  the  fide;  and  others,  ft  ill  more 
cautious,  with  an  entrance  at  the  very  bottom, 
forming  their  lodge  near  the  fummit.  But  the 
taylor-bird  will  not  even  truft  its  neft  to  the  ex- 
tremity of  a  tender  twig,  but  nikkes  one  more 
advance  to  fafety  by  fixing  it  to  the  leaf  itfelf. 
It  picks  up  a  dead  leaf,  and  fews  it  to  the  fide  of 
a  living  one,  its  flender  bill  being  its  needle,  and 
its  thread  fome  fine  fibres ;  the  lining  confifts  of 
feathers,  goffamer,  and  do^m ;  its  eggs  are  white, 
the  colour  of  the  bird  light  yellow,  its  length 
three  inches,  its  weight  three  fixteentlis  of  an 
ounce;  fo  that  the  materials  of  the  neft,  and  the 
weight  of  the  bird,  are  not  likely  to  draw  down 
an  habitation  fo  flightly  fufpendcd.  A  neft  of 
this  bird  is  preferved  in  the  Britifh  Mufeum, 
(Pennant's  Indian  Zoology).  This  calls  to  one's 
mind  the  Mofaic  account  of  the  origin  of  man- 
kmd,  the  firft  dawning  of  art  there  afcribed  to 
them,  is  that  of  fewing  leaves  together.  For 
many  other  curious  kinds  of  nefts  fee  Natural 
Hiftory  for  Children,  by  Mr.  Galton.  Johnfon. 
London.     Part  I.  p.  47.     Gen.  Oriolus. 

3.  Thofe  birds  that  are  brought  up  by  our 
<iare,  and  have  had  little  communication  with 
others  of  their  own  fpecies,  are  very  defedlive  in 
this  acquired  knowledge;  they  are  not  only  very 
awkward  in  the  conftrudtion  of  their  nefts,  but 
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generally  fcatter  their  eggs  in  various  parts  of  thf 
room  or  cage,  where  they  are  confined,  and  fel- 
dom  produce  young  ones,  till,  by  failing  in  their 
firft  attempt,  they  have  learnt  fomething  from 
their  own  obfervation. 

4.  During  the  time  of  incubation  birds  ait 
faid  in  general  to  turn  thehr  eggs  every  day; 
fome  cover  them,  when  they  leave  the  neft,  as 
ducks  and  geefe;  in  fome  the  male  is  feid  to 
bring  food  to  the  female,  that  ihe  may  have  Ids 
occafion  of  abfence,  in  others  he  is  faid  to  take 
her  place,  when  fhe  goes  in  queft  of  food ;  and 
all  of  them  are  faid  to  leave  their  eggs  a  flioiter 
time  in  cold  weather  than  in  warm.  In  Senegal 
the  oftrich  fits  on  her  eggs  only  during  the  night, 
leaving  them  in  the  day  to  the  heat  of  the  fun ; 
but  at  the  Cape  of  Good  Hope,  where  the  heat  is 
lefs,  Ihe  fits  on  them  day  and  night. 

If  it  fhould  be  aflced,  what  induces  a  bird  to 
fit  weeks  on  its  firft  eggs  unconfcious  that  a  brood 
of  young  ones  will  be  the  produ6l  ?  The  anfwer 
muft  be,  that  it  is  the  iame  paffion  that  induces 
the  human  mother  to  hold  her  offspring  whole 
nights  and  days  in  her  fond  arinS;^  and  prcfs  it  to 
herbofom,  unconfcious  of  its  future  growth  ta 
fenfe  and  manhood^  till  obfervation  or  traditioir 
have  informed  her. 

5.  And  as  n;any  ladies  are  too  refined  to  nurfc 
their  own  children,  and  deliver  them  to  the  care 
and  provifion  of  others ;  fo  is  there  one  ioftance 
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of  this  vice  in  the  feathered  world.  The  cuckoo 
in  fome  parts  of  England,  as  I  am  well  injformed 
by  a  very  diftindt  and  ingenious  gentleman, 
hatches  and  educates  her  young ;  whilft  in  other 
parts  ihe  builds  no  iicft,  but  ufes  that  of  fome 
leffer  bird,  generally  either  of  the  wagtail,  or 
hedge  fparrow,  and  depofiting  one  egg  in  it,  takes 
m  further  care  of  her  progeny. 

M.  Hcriflant  thought,  that  he  had  difcovered 
the  reafon,  why  cuckoos  do  not  incubate  their 
own  eggs,  by  having  obferved  that  the  crop  or 
llomach  of  the  cuckoo  was  placed  behind  the 
ftemum,  or  brcaft-bonc,  and  he  thence  fancied, 
ithat  this  would  render  incubation  difagreeable 
or  impra6licable.  Hift.  de  T  Acad.  Royal.  1752. 
But  Mr.  White,  in  his  Natural  Hiftory  of  Sel- 
bourn  aflerts,  that  on  difledling  a  fern-owl  he 
found  tljie  fituation  of  the  crop  or  flomach  of  that 
bird  to  be  behind  the  fternum,  like  that  of  the 
cuckoo,  and  fuppofes  that  many  other  birds  may 
be  organized  in  the  fame  manner.  And,  as  the 
fem  owl  incubates  and  hitches  her  own  eggs,  he 
rationally  concludes,  that  this  ftrudure  of  the 
bird  cannot  be  the  caufe  of  her  want  of  maternal 
florge.     HilL  of  Selbourn,  p.  208. 

As  tlie  Rev,  Mr.  Stafford  was  walking  in 
Glofop  Dale,  in  the  Peak  of  Derbyfhire,  he  faw 
a  cudioo  rife  from  its  nefi.  The  nefl  was  on 
the  fhimp  of  a  tree,  that  had  been  fome  time 
^cd,  among  fome  chips  that  were  in  part  turned 
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grey,  fo  as  much  to  refcmble  the  colour  of  the 
bird ;  in  this  neft  were  two  young  cuckoos :  tying 
a  firing  about  the  leg  of  one  of  them,  he  pegged 
the  other  end  of  it  to  the  ground,  and  very  fre- 
quently for  many  days  beheld  the  old  cuckoo 
feed  thefe  young,  as  he  ftood  very  near  them. 

The  following  cxtraft  of  a  Letter  from  the  Rev. 
Mr.  Wilmot,  of  Morley,  near  Derby,  ftrengthens 
the  truth  of  the  fa<5l  above  mentioned,  of  the 
cuckoo  fometimcs  making  a  nefl:,  and  hatching 
her  own  young. 

"  In  the  beginning  of  July  179^>I  was  attend- 
ing fome  labourers  on  my  farm,  when  one  of 
them  faid  to  me,  "  There  is  a  bird's  neft  upon 
\one  of  theX!oal-flack  Hills;  the  bird  is  now  fit- 
ting, and  is  cxa6\ly  like  a  cuckoo.  They  fay  that 
cuckoos  never  hatch  their  pwn  eggs,  othcrwife  I 
Ihould  have  fwom  it  was  one.'*  He  took  me  to 
the  fpot,  it  was  in  an  open  fallow  ground ;  the 
bird  was  upon  the  neft,  I  ftood  and  obferved  hec 
fome  time,  and  was  perfe(5tly  fatisfied  it  was  a 
cuckoo ;  I  then  put  my  hand  towards  her,  and 
fhe  almoft  let  me  touch  her  before  ihe  rofc  from 
the  neft,  which  Ihe  appeared  to  quit  with  great 
imeafincfs,-  Ikimming  over  the  ground  in  the 
manner  that  a  hen  partridge  does  when  diflurbed 
from  a  new  hatched  brood,  and  went  only  to  a 
thicket  about  forty  or  fifty  yards  from  the  neft ; 
and  continued  there  as  long  as  I  flaid  to  obferve 
her,  which  was  not  many  minutes.     In  the  neft, 
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which  was  barely  a  bole  fcratched  out  of  the 
coal  flack  in  tht  manner  of  a  plover's  ncft,  I  ob- 
ferved  three  eggs,  but  did  not  touch  them*  As 
I  had  labourers  osnftantly  at  work  iii  that  field,  I 
went  thither  every  day,  and  always  looked  to  fee 
if  the  bird  was  there,  but  did  not  diiturb  her  for 
feven  or  eight  days,  when  I  was  tempted  to  drive ' 
•her  from  the  neft,  and  found  two  young  ones, 
that  appeared  to  have  been  hatched  fome  days^ 
hut  there  was  no  appearance  of  the  third  egg.  I 
then  mentioned  this  extraordinary  circumftance 
(for  fuch  I  thought  it)  to  Mr.  and  Mrs.  Holyoak 
of  Bidford  Grange,  Warwickihire,  and  to  Mifs 
M.  Willcs,  who  were  on  a  vifit  at  my  houfe,  and 
mho  ail  went  to  fee  it.  Very  lately  I  remindec^ 
Mr.  Holyoak  of  it,  who  told  me  he  had  a  perfeft 
4:ecolle6lion  of  the  whole,  and  that,  confidering 
it  9  curiofity,  he  walked  to  look  at  it  feveral 
times,  ^a€  perfedHy  latisfied  asL  to  its  being  a 
cuckoo,  and  thought  her  more  attentive  to  her 
youpg,  than  any  other  bird  he  ever  obferved, 
having  always  ibund  h/er  brooding  her  y^mng. 
In  about  a  week  after  I  fird  faw  iho  young  ones, 
one  of  them  was  miffing,  aad  I  rathdr  fufpedled 
toy  plough-boys  having  tak^n  it;  though  it 
might  poffibly  have  been  taken  by  a  hawk,  ibme- 
time  when  the  old  one  was  feeking  food.  I  nevei> 
found  her  off'  her  neft  but  once,  and  that  was 
the  1^  time  I  faw  the  remaining  young  one^  when 
it  was  almoft  full  feathered.     I  then  went  from 
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home  for  two  or  three  days,  and^  when  I  returned, 
the  young  one  was  gone,  which  I  take  for  grant- 
ed had  flown.  Though  during  this  time  I  fre- 
quently faw  cuckoos  in  the  thicket  I  mention,  I 
never  obferved  any  one,  that  I  fuppofcd  to  be 
the  cock-bird,  paired  with  this  hen." 

Nor  is  this  a  new  obfervation,  though  it  is 
entirely  overlooked  by  the  modem  naturalifls,  for 
Ariftotle  fpeaking  of  the  cuckoo,  afferts  that  Ihe 
fometimes  builds  her  neft  among  broken  rocks, 
and  on  high  mountains,  (L.  Q.  H«  c  1.)  but  adds 
in  another  place  that  fhe  generally  poflcfles  the 
neft  of  another  bird,  (L.  6.  H.  c.  7.)  And  Ni- 
phus  fays  that  cuckoos  rarely  build  for  themfelvcs, 
moft  frequently  laying  their  eggs  in  the  nefts  of 
other  birds,  (Gefner,  L.  3.  de  Cuculo.) 

The  Philofopher  who  is  acquainted  with  thefc 
fails  concerning  the  cuckoo,  would  feem  to  have 
very  little  rea/on  himfelf,  if  he  could  imagine  this 
negleA  of  her  young  to  be  a  neccflary  tnftin3! 

XIV.  The  deep  recefles  of  the  ocean  are  inac- 
ceflSble  to  mankind,  which  prevents  us  from 
having  much  knowledge  of  the  arts  and  govern- 
ment of  its  inhabitants. 

1.  One  of  the  baits  ufed  by  the  fiflierman  is 
an  animal  called  an  Old  Soldier ;  his  lite  and 
'  form  arc  fomewhat  like  the  craw-fifh,  with  this 
diflTerence,  that  his  tail  is  covered*  with  a  tou^ 
membrane  inftead  of  a  Ihell ;  and  to  obviate  this 
defed,  he  fecks  out  the  uninhabited  (hell  of  feme 
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dead  fifli,  that  is  large  enough  to  receive  his  tail, 
and  carries  it  about  with  him  as  part  of  hiscloth- 
ing  or  armour. 

2.  On  the  coafls  about  Scarborough,  where  the 
haddocks,  cods,  and  dog-filh,  are  in  great  abun- 
dance, the  fiihermen  univerfally  believe  that  the 
dog-fifti  make  a  line,  or  femicircle,  to  encompafs 
a  (hoal  of  haddocks  and  cod,  confining  ^hem 
within  certain  limits  near  the  Ihore,  and  eating 
them  as  occafion  requires.  For  the  haddocks  and 
cod  are  always  found  near  the  fliore  without  any 
dog-fifli  among  them,  and  the  dog-filh  further 
off  without  any  haddocks  or  cod ;  and  yet  the 
former  are  known  to  prey  upon  the  latter,  and  in 
fome  years  devour  fuch  iramenfe  quantities  as  to 
render  this  fifliery  more  expenfive  than  profitable. 

3.  The  remora,  when  he  wilhes  to  remove  his 
fituation,  as  he  is  a  very  flow  fwimmer,  is  content 
to  take  an  outfide  place  on  whatever  conveyance 
is  going  his  way ;  nor  can  the  cunning  animal  be 
tempted  to  quit  his  hold  of  a  fliip  when  fhe  is 
failing,  not  even  for  the  lucre  of  a  piece  of  pork, 
left  it  fliould  endanger  the  lofs  of  his  paflage:  at 
other  times  he  is  eafily  caught  with  the  hook. 

4.  The  crab-filli,  like  many  other  tcftaceous 
animals,  annually  changes  its  ihell ;  it  is  then  in 
a  foft  ftate,  covered  only  with  a  mucous  mem- 
brane, and  conceals  itfelf  in  holes  in  the  fand  or 
under  weeds ;  at  this  place  a  hard  Ihelled  crab 
always  Hands  centinel,  to  prevent  the  fea  infers 
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from  injuring  the  other  in  its  defencelels  jfrate^ 
^nd  the  fifhermen  from  his  appearance  know 
where  to  find  the  foft  ones,  which  th^  }x£^  for 
taits  in  catching  other  filh/ 

And  though  the  hard  Ihelled  crab,  when  he  fe 
on  this  duty,  advances  boldly  to  meet  the  foe,, 
and  will  with  difficulty  quit  the  field;  yet  at  other 
J:imes  he  Ihews  great  timidity,  and  has  a  wonder- 
ful fpeed  in  attempting  his  efcape;  and,  if  often 
interrupted,  will  pretend  death  like  the  fpider, 
-and  watch  an  opportunity  to  fink  himfdf  into 
the  fand,  keeping  only  his  eyes  above.  My  im 
genious  firiend  Mr.  Burdett,  who  favoured  roe 
with  thefe  accounts  at  the  time  he  was  furvejdng 
the  coafts,  thinks  the  commerce  between  the 
fexes  takes  place  at  this  time,  arid  infpires  tte 
courage  of  the  creature. 

6.  The  Ihoals  of  herring?,  cods,  haddocks,  and 
pther  filh,  which  appros^ch  pur  fliores  at  certain 
feafons,  and  quit  them  at  other  feafons  without 
leaving  one  behind ;  and  the  falmon,  that  periodi- 
cally fi-equent  our  rivers,  evince,  that  there  are 
vagrant  tribes  of  fifli,  that  perform  as  r^;ular 
migrations  as  the  birds  of  paff^ge  already  mco- 
tioned. 

6.  There  is  a  catsLvaA  on  the  river  Liffey  'm 
Ireland  about  nineteen  feet  high:  here  in  the 
falnion  feafon  many  of  the  inhabitants  amufe 
themfelves  in  obferving  thefe  fifh  leap  up  th^ 
tonrent.    They  dart  themfelves  quite  out  of  the 
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water  as  they  afcend,  and  frequently  fall  back 
Diany  times  before  they  furmount  it,  and  baikets 
made  <>f  twigs  are  placed  near  the  edge  of  the 
ftream  to  catch  them  in  their  fall. 

I  have  dkyferved,  as  1  have  fat  by  a  fpout  of 
water,  which  defcends  from  a  flone  trough  about 
two  feet  into  a  ftream  below,  at  particular  feafons 
pf  the  year,  a  great  number  of  little  $fti  called 
minums,  or  pinks,  throw  themfelves  about  twenty 
times  their  own  length  out  of  the  water,  expe^ft^. 
ing  to  get  into  the  trough  above. 

This  evinces  that  the  ftorge,  or  attention  of 
ilie  dam  to  provide  for  the  offspring,  is  ftrongly 
exerted  among  ft  the  nations  of  fifh,  where  it 
would  fcem  to  be  the  moft  neglefted;  as  thefe 
ialinon  cannot  be  ftippofed  to  attempt  fo  -difficult 
and  dangerous  a  talk  without  being  confcious  q( 
the  purpofe  or  end  of  their  endeavours. 

It  is  farther  remarkable,  that  moft  of  the  old 
falmon  return  to  the  fea>  before  it  is  proper  for  the 
young  Ihoals  to  attend  them,  yet  that  a  few  old 
ones  continue  in  the  rivers  fo  late,  that  they  become 
perfe6Uy  emaciated  by  the  inconvenience  of  their 
fituation,  and  this  apparently  to  guide  or  to  pro- 
^61  liie  unexperienced  brood. 

Of  the  fmaller  watCT  animals  we  have  ftill  lefs 
knowledge,  whq  neyerthclefs  probably  poffefs 
tosmy  fuperior  arts ;  fome  of  thefe  are  mentioned 
in  Botanic  Garden,  P.  I.  Add.  Note  XXVII.  and 
XXVIII.     The  nymphsB  of  the  water-moths  of 
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our  rivers,  which  cover  themfelves  with  cafes  of 
ftraw,  gravel,  and  fhell,  contrive  to  make  their 
habiktions  nearly  in  equilibrium  with  the  water; 
when  too  heavy,  they  add  a  bit  of  wood  or  flraw} 
when  too  light,  a  bit  of  gravel.     Edinb.  Tranf. 

All  tliefc  circumftances  bear  a  near  refemblance 
to  the  deliberate  adlions  of  human  reafon, 

XV.  We  have  a  very  imperfedl  acquaintance 
with  the  various  tribes  of  iiife6ls :  their  occupa- 
tions, manner  of  life,  and  even  the  number  of 
their  fenfes,  differ  from  our  own,  and  from  each 
other ;  but  there  is  reafon  to  imagine,  that  thofe 
which  poflefs  the  fenfe  of  touch  in  the  moft  ex- 
quilite  degree,  and  whofe  occupations  require  the 
moft  conftant  exertion  of  their  powers,  are  in- 
duced with  a  greater  proportion  or  knowledge 
and  ingenuity. 

The  fpiders  of  this  country  manufa6hirc  nefts 
of  various  forms,  adapted  to  vaiaous  fituations,  to 
arreft  the  flies  that  are  their  food ;  and  fome  of 
them  have  a  houfe  or  lodging-place  in  the  middle 
of  the  net,  well  contrived  for  warmth,  fecurity, 
or  concealment.  There  is  a  large  fpider  in  South 
America,  who  conftrudls  nets  of  fo  ftrong  a  tex- 
ture as  to  entangle  fraall  birds,  particularly  the 
humming  bird.  And  in  Jamaica  there  is  another 
fpider,  who  digs  a  hole  in  the  earth  obliquely 
downwards,  about  three  inches  in  length,  and 
one  inch  in  diameter;  this  cavity  ftie  lines  with  a 
tough  thick  web,  which  when  taken  out  refcm- 
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bles  a  leathern  purfe :  but  what  is  moft  curious, 
this  houfe  has  a  door  witli  hinges,  hke  the  oper- 
culum of  fome  fea  fhells ;  and  hcrfclf  and  family, 
who  tenant  this  ncft,  open  and  Ihut  the  door, 
whenever  they  pafs  or  repafs.  This  hiftory  was 
lold  me,  and  the  ncft  with  its  operculum  Ihewn 
me  by  the  late  Dr.  Butt  of  Bath,  who  was  fome 
years  phyfician  in  Jamaica. 

The  production  of  thefe  nets  is  indeed  a  part 
of  the  nature  or  conformation  of  the  animal,  and 
their  natural  ufe  is  to  fupply  the  place  of  wings, 
when  fhe  wiflies  to  remove  to  another  fituation. 
But  when  fhe  employs  them  to  entangle  her  prey, 
there  are  marks  of  evident  defign,  for  Ihe  adapts 
the  form  of  each  net  to  its  lituation,  and 
Ihengthens  thofe  lines,  that  require  it,  by  join- 
ing others  to  the  middle  of  them,  and  attaching 
thofe  others  to  diftant  obje6ls,  with  the  fame 
individual  art,  that  is  ufed  by  mankind  in  fup- 
porting  the  mafts  and  extending  the  fails  of  Ihips. 
This  work  is  executed  with  more  mathematical 
exadncfs  and  ingemtity  by  the  field  fpidcrs,  than 
by  thofe  in  our  houfes,  as  their  conftru6tions  are 
more  fubjedled  to  the  injuries  of  dews  and  tern- 
pcfls. 

Befides  the  ingenuity  Ihewn  by  thefe  little 
creatures  iij  taking  their  prey,  the  circumftance 
of  their  counterfeiting  death,  when  they  are  put 
into  terror,  is  truly  wonderful ;  and  as  foon  as 
Ac  objc6l  of  terror  is  removed,  they  recover  and 

run 
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run  aveay.     Some  beetles  are  alio  faid  to  poflefs 
this  piece  of  hypocrify. 

The  curious  webs^  or  cords,  conftiai6led  by 
fome  young  caterpillars  to  defend  therafelves  from 
cold,  or  from  infcds  of  prey;  and  by  filk-vvonns 
and  fome  other  caterpillars,  when  they  tranfiiri- 
gratc  into  aureliasf  or  larvae,  have  defervedly  ex- 
cited the  admiration  of  the  inquifitiye.  But  our 
ignorance  of  their  manner  of  life,  and  even  of 
the  number  of  their  fenfes,  totally  precludes  us 
from  underftanding  the  means  by  which  tfiey 
acquire  this  knowledge. 

The  care  of  the  falmon  in  choofing  a  proper 
fituation  for  her  fpawn,  the  ftrucSlure  of  the  nefts 
of  birds,  theii*  patient  incubation,  and  the  art  of 
the  cuckoo  in  dcpcrfiting  her  egg  in  her  neigh- 
bour's nurfery,  are  iiiftanccs  of  great  fagacity  in 
thofe  creatures :  and  yet  they  are  much  inferior 
to  the  arts  exerted  by  many  of  tlie  infetSl  tribes 
on  fimilar  occafions.  The  hairy  excrefcences  on 
briars,  the  oak  apples,  the  blafted  leaves  of  trees, 
and  the  lumps  on  the  backs  of  cows,  are  liiuations 
that  arc  rather  produced  than  chofen  by  the  mo- 
ther infedt  for  the  convenience  of  her  offspring. 
•The  cells  of  bees,  wafps,  fpiders,  and  of  the  vari- 
ous coralline  infcdls,  equally  aftonifh  us,  whether 
we  attend  to  the  materials  or  to  the  architecture. 

But  the  conduct  of  the  ant,  and  of  fome  fpecies 
of  the  ichneumon  fly  in  the  incubation  of  their 
^ggs^  is  equal  to  any  exertion  of  human  fcience. 

The 
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The  ants  many  times  in  a  day  move  their  eggs 
'  nearer  the  furface  of  their  habitation,  or  deeper 
below  it,  as  the  heat  of  th^  weather  varies ;  and 
in  cdder  days  lie  upon  them  in  heaps  for  the 
purpofe  of  incubation :  if  their  manlion  is  toa 
dry,  they  carry  them  to  places  where  there  is 
moifturc,  and  you  may  diftin6lly  fee  the  little 
womis  move  and  fuck  up  the  water.  When  too 
imch  moifture  approaches  their  neft,  they  con- 
vey their  eggs  deeper  in  the  earth,  or  to  fonie  ^ 
other  place  of  fafety.  (Swammerd.  Epil.  ad  Hift. 
Infcd.  p.  153.  Phil.  Tranf.  No.  23.  Low- 
thorp.  V.  2.  p.  7.) 

There  is  one  fpecics  o(  ichneumon-fly,  that 
digs  a  hole  in  the  earth,  and  carrying  into  it  twa  • 
or  three  living  caterpillars,  depofits  her  eggs, 
and  nicely  doling  up  the  neft  leaves  them  there ; 
partly  doubtlefs  to  affift  the  incubation,  and 
pardy  to  fapply  food  to  her  future  young,  (Der- 
bam.  B.  4.  c.  13.     Ariftotle  Hift,  AnimaL  L.  a. 

C20.)    ' 

A  friend  of  mine  put  about  fifty  large  cater- 
pillars colle6led  from  cabbages  on  fome  bran  and 
a  few  leaves  into  a  box,  and  covered  it  with 
gauze  to  prevent  their  efcape.  After  a  few  days 
we  faw,  from  more  than  three  fourths  of  them, 
about  eight  or.  ten  little  caterpillars  of  the  ichneu- 
mon-fly come  out  of  their  backs,  and  fpin  each 
a  (inall  cocoon  of  fllk,  and  in  a  few  days  the 
Jaigc  caterpillars  died.    This  fmall  fly  it  feems 

lays 
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lays  its  egg  in  the  back  of  the  cabbage  caterpillar, 
which  when  hatched  prcj'S  upon  the  tnaterial^ 
which  is  produced  there  for  the  purpofe  of  mak- 
ing filk  for  the  future  neft,  of  the  cabbage  cater- 
pillar; of  which  being  deprived,  the  creature 
wanders  about  till  it  dies,  and  thus  our  gardens 
are  prefcrvcd  by  the  ingenuity  of  this  cruel  fty. 

This  curious  property  of  producing  a  (ilk  thread, 
which  is  common  to  fome  fea  animals,  fee  Botanic 
Garden,  Part  I.  Note  XX VU.  and  is  defigned  for 
the  purpofe  of  their  transformation  as  in  the  filk- 
worm,  is  ufcd  foi:  conveying  themfelves  fivan 
higher  branches  to  lower  ones  of  trees  by  (ovne 
caterpillars,  and  to  make  themfelves.  temporary 
nefts  or  tents,  and  by  the  fpider  for  entangling 
bis  prey.  Nor  is  it  ftmnge  that  fo  much  know- 
ledge Ihould  be  acquired  b)'  fuch  fmall  animals; 
fincc  there  is  reafon  to  imagine,  that  thefe  inle^b 
have  tlic  fcnfe  of  touch,  eitlier  in  their  probofcis, 
or  their  antennae,  taa  great  degree  of  perfeAion; 
and  thence  may  poflefs,  as  far  as  their  fphere  • 
extends,  as  accurate  knowledge,  and  as  fubtle 
invention,  as  the  difcoverei'S  of  human  arts. 

XVI.  1.  If  we  were  better  acquainted  with 
the  hiftories  of  thofe  infers  that  are  formed  into 
focictics,  as  the  bees,  wafps,  and  ants,  I  make  no 
doubt  but  we  fhould  find,  that  their  arts  and  im- 
provements are  not  fo  fimilar  and  uniform  as  they 
now  appear  to  us,  but  that  they  arofe  in  the  fanae 
manner  from  experience  and  tradition^  as  the  arts 

of 
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rf  our  own  fpecies ;  though  their  reafoning  is 
fiDrti  ^e^er  ideas,  is  bulled  about  fewer  objects, 
and  is  exerted  with  ids  energy* 

There  are  fotne  kinds  of  infedls  that  rhlgrate 
like  the  birds  before  mentioned.  The  locuft  of 
warmer  climates  has  fomctimes  come  over  to 
England ;  k  is  fliapcd  like  a  gi'afshoppef,  with 
very  large  wing??,  and  a  body  above  an  inch  in 
length.  It  is  mentioned  as  coming  into  Egypt 
with  an  eaft  wind,  "  The  Lord  brought  an  eaft 
Vfiud  upon  the  land  all  that  day  and  tiight,  and 
in  the  nK)rning  the  eaft  wind  brought  the  locufts, 
and  covered  the  face  of  the  earth,  fo  that  the 
lartd  was  dark,"  Exod.  x.  13.  The  migrations 
of  thefe  infefts  are  mentioned  in  another  part  of 
the  fcripture,  "  The  locufts  have  no  king,  yet  go 
they  forth  all  of  them  in  bands,*'  Prov.  xxic.  27. 

The  accurate  Mr.  Adanfort,  near  the  river 
Gambia  in  Africa,  was  witnels  to  the  migration 
o(  thefe  infedls.  **  About  eight  in  the  morning, 
in  the  month  of  February,  there  fuddenly  arofe 
Over  our  heads  a  thick  cloud,  which  darkened  the 
air,  and  deprived  us  of  the  rays  of  the  fUn.  We 
found  it  was  a  doud  of  locufts  raifed  about  twenty 
or  thirty  fathoms  from  the  ground,  and  covering 
an  extent  of  leveral  leagues ;  at  length  a  fliowcr 
of  thefe  infe<51s  defcended,  and  after  devouring 
every  greefi  herb,  w^iile  they  refted,  again  re- 
fumed  theif  flight.  This  cloud  was  brought  by 
a  ftrong  eaft-wind,  aiid  was  all  the  mol-ning  in 

VOL.  I.  S  pafling 
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f^affiog  ovtar  ihc  a^accnt  country.'*  (Voyage  to 
jSenegal,  158,) 

In  this  country  the  gnats  arc  fometknes  feea  ta 
^migrate  in  clouds,  like  the  mufltctoes  of  wairoer 
.climates  and  o^rfwarmsof  bees  ir^UOTUytni- 
<vcl  matiy  nriles,  and  aie  faid  in  North  Ameriai 
^always  to  fly  toward  the  fo\ith.     The  prophet 
Ifaiah  haia  a  beautiful  dlulion  to  thefe  HiigratioiM, 
^^  The  Ixwrd  Ihall  cali  ithp  fly  from  the  rivers  of 
E^pfc  and  fhall  hifs  for  the  bee  that  is  in  the 
land  of  Aflj'ria,'*  Il!a.vii.  18.  which  has  bcei> 
lately  explained  by  Mr.  Bruccy  in  his  Travels  to 
difcover  -the  Source  of  the  Nile. 
\       2*  I  am  well  inforn^d  that  the  bees  that  weic 
carried  into  Barbadoes,  and  other  weffcern  illands, 
ceafed  to  lay  up  any  honey  after  the  firft  year, 
as  they  found  it  not  ufeful  to  them :  and  are  now 
become  very  troublefome  to  the  inhabitants  of 
thofe  iflands  by  infefting  their  fugar-houfes ;  but 
Ihofe  in  Jamaica  continue  to  make  honey^  as  the 
cold  north  winds,  or  rainy  feafons  of  that  illand^ 
confine  them  at  home  for  feveral  weeks  togetlier. 
And  tlie  bees  of  Senegal,  which  differ  from  thofe 
of  Europe  only  in  lize,  make  their  honey  not  only 
fuperior  to  ours  in  delicacy  of  flavour,  but  it  has 
.  this  Angularity,  that  it  never  concretes,  but  re- 
mains liquid  as  fyrup,  (Adanfon)*     Fr^MU  foni& 
obfervations  of  Mr.  Wildman,  and  of  other  people 
of  veracity,  it  appears,  that  during  the  fevere  part 
of  the  winter  feafou  for  weeks  together  the  bee* 

are 
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lire' quite  benumbed  and  torpid  (totfL  t3ar*eeH> 
and  <}o  not  confume  ^ny  of  their  provifion.  This 
ftatp  pf  fleep,  like  that  of  fwallows  and  bats, 
fc^ms  tp  be  the  natural  rpfource  of  thofe  creatures 
in  cqld  climjites,  and  the  making  of  honey  to  b^ 
4n  artificial  improvement. 

A^  the  death  of  our  hives  pf  bee§  appears  to  b^ 
owing  tp  their  being  kept  fo  warm,  as  to  xequirp 
food  M^hen  theit  ftock  is  exhai^ted ;  a  very  ol>- 
fcryJBg  gentleman  at  my  requeft  put  two  hiy^?  ^ot 
Aiany  weeks  into^  a  dry  cellar,  and  obferved,  dur- 
ing ^11  ^at  timp,  they  did  not  confume  any  of 
their  proyifioij,  fpr  their  weight  did  not  c^ecreafe 
49  it  had  done  when  they  were  Icept  in  the  open 
air.  X^e  fame  obferyation  is  made  in  the  Annual 
Regiftet  for  |768,  p.  113.  And  the  Rey.  Mn 
White,  in  his  Method  of  prefcrving  Bees,  adds> 
that  thofe  on  the*  north  fide  of  his  houfe  confum- 
ed  lefs  honpy  in  the  winter  than  thofe  on  the 
ftmth  fide. 

There  i^  another  obfervation  on  bees  well  af- 
certained,  that  they  dt  various  time^,  when  the 
feafon  begins  tp  be  cqld,  by  a  general  motion  of 
|:heir  legs  as  they  hang  in  clufters  produce  a  de- 
jgree  of  warmth,  which  is  eafily  perceptible  by 
^he  hand.  Hence  by  this  ingenious  exertion, 
th^  for  ^  long  time  prevent  the  torpid  ftate  they 
would  naturally  fall  into. 

Recording  to  the  late  obfervations  of  Mr.  {Jun- 
to:, it  fippears  that  thebep's-wax  is  npt  madp 

§2  fipm 
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from  the  duft  of  the  anthers  of  flowers,  whicfi 
they  bring  home  on  their  thighs,  but  that  this 
makes  what  is  termed  bee -bread,  and  is  ufed  for 
the  purpofc  of  feeding  the  bee  maggots ;  in  the 
fame  manner  butterflies  live  on  honey,  but  the 
previous  caterpillar  lives  on  vegetable  leaves, 
while  the  maggots  of  large  flies  require  flefh  for 
their  food,  and  thofe  of  the  ichneumon  fly  require 
Infedls  for  their  food.  What  induces  the  bee  who 
live^  on  honey  to  lay  up  vegetable  powder  for  its 
young  ?  What  induces  the  butterfly  to  lay  its  eggs 
on  leaves,  when  it  (elf  feeds  on  honey  ?  What  in- 
duces the  other  flies  to  feek  a  food  for  their  pro- 
geny diflferent  from  what  they  confume  them- 
felves  ?  If  thefe  arc  not  deduftions  from  their 
own  previous  experience  or  obfervation,  all  the 
actions  of  mankind  muft  be  refolved  into  in- 
ftlnft. 

3./^  The  doiTOOufc  confumes  but  little  of  its 
food  during  the  rigour  of  the  feafon,  for  they  roll 
themfelves  up,  or  fleep,  or  lie  torpid  the  greateft 
part  of  the  time  ;  but  on  warm  funny  days  expe- 
rience a  fiidrt  revival,  and  take  a  little  food,  and 
then  rclapfe  into  their  former  ftate."  (Pennant 
Zoolog.  p.  67.)  Other  animals  that  fleep  in  win- 
ter without  laying  up  any  provender,  arc  obfenrcd 
to  go  into  their  winter  beds  fat  and  ilrong,  but 
return  to  day  light  in  the  fpring  feafon  very  lean 
and  feeble.  The  common  flies  fleep  during  the 
winter  without  any  provifion  for  their  nourifh- 
ment,  and  are  daily  revived  by  the  warmth  of  tl* 
1  fun. 
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fun,  or  of  our  fires.  Thefc  whenever  they  fee 
light  endeavour  to  approach  it,  having  obfervedt 
that  by  its  greater  vicinity  they  get  free  from  the 
degree  of  torpor,  that  the  cold  produces;  and  are 
hence  induced  pcrpetvially  to  burn  themfclves  in 
our  candles :  deceived;  like  mankind,  by  the  mif- 
application  of  their  knowledge.  Whilft  many  of, 
the  fubterraneous  infers,  as  the  common  worms, 
feem  to  retreat  fo  deep  into  the  earth  as  not  to  be 
enlivened  or  awakened  by  the  difference  of  our 
winter  days ;  and  flop  up  their  holes  with  leaves 
or  ftraws,  to  prevent  the  frofts  .  from  injuring 
them,  or  the  centipes  from  devouring  them* 
The  habits  of  peace,  or  the  flratagems  of  war, 
of  thefe  fubterranean  nations  are  covered  from 
our  view ;  but  a  friend  of  mine  prevailed  on  a 
diftrefled  worm  to  enter  the  hole  of  another  worm 
on  a  bowling-green,  and  he  prefently  returned 
much  wounded  about  his  head.  And  I  once  faw 
a  worm  rife  haftily  out  of  the  earth  into  the  fun- 
fhine,  and  obferved  a  centipes  hanging  at  its. tail : 
the  centipes  nimbly  quitted  the  tail,  and  feizing 
the  worm  ^bout  its  middlp  cut  it  in  half  with  its 
forceps,  aijd  preyed  upon  one  part,  while  the 
other  efcaped.  Which  evinces  they  have  defigo 
in  topping  the  mouths  of  their  habitations.- 

4.  The  wafp  qf  this  country  fixes  his  habitation 

under  ground,  that  he  may  not  be  afFe<5led  with  the 

various  changes  of  our  climate ;  but  in  Jamaica  h? 

Ijangs  it  on  the  bough  of  a  tree,  where  the  feafon? 

S3  afe 
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are  lefs  fevire.  He  weaves  a  very  curious  i>aj)er 
of  vegetable  fibres  tD  cover  his  neft,  which  is  con- 
iJruiSled  on  the  fame  principle  with  th^t  of  the 
bee,  but  with  a  different  material ;  but  as  bis 
prey  confifts  of  flefli,  fruits,  and  infers,  which 
arc  pcrilhable  commodities,  he  can  lay  up  no  pro- 
vfender  fiSr  the  winter. 

•  M.  de  la  Loubiere,  in  his  relation  of  Siain, 
fays,  ^^  That  in  a  part  of  that  kingdom,  which 
lies  open  to  great  Inundations,  all  the  ants  inAkc 
tfeeir  fettlements  upon  trees ;  no  ants'  nefts  are  to 
be  feen  any  where  elfe."  Whereas  in  our  coun- 
try the  ground  is  their  only  fituation.  Prom  tho 
fcriptural  account  of  thefe  infi?6ts,  one  might  be 
led  to  fufped,  that  in  fome  climates  they  lay  up 
^  provifion  for  the  winter,  (Prov.  vi.  6.  xXx.  25,) 
Ongen  affirms  the  fame,  (Cont.  Celf.'  L,  4.)  But 
it  is  generally  bdieved  that  in  this  country 
ihty  do  Hot.  The  white  ants  of  the  coaft  of  Afri- 
ca make  themfelves  pyramids  eight  or  ten  feet 
high,  on  a  bafe  of  about  the  fame  width,  with  a 
imooth  furfacfe  df  rich  clay,  ekceffively  hard  and 
"^ell  built,  which  appear  at  a  diftance  like  an  rf- 
femblage  of  the  huts  of  the  negroes,  (Adanftm). 
Irhe  hiftory  of  thefe  has  been  lately  Well  defcribed 
Jn  the  Philofoph.  Tranfacftions,  under  the  naWife 
irf  terincs,  or  termites.  Thefe  differ  Veiy  mtlch 
frorh  the  neft  of  bur  large  ant ;  but  the  real  hif- 
toiry  of  this  oreaitii^,  as  well  is  of  the  wafp,  is  yCt 
Very  imperfedtly  Ichown, 

8  Wafps 
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Wafps  axe  laid  to  cotdi  large  ^denr^  and  to 
cut  oflf  their  legs,  and  carry  their  mutilated  bodies 
to  their  young,  Di<ft-  R^lbn.  Tom.  !•  p,  152. 

One  circumflance  I  ihall  relate  which  fell  im-* 
der  my  own  eye,  and  ihewed  the  power  of  reafon 
in  a  wafp,  as  it  is  exercifed  among  men,  A 
wafp,  on  a  gravel  walk,  had  caught  a  fly  nearly 
as  large  as  himfelf ;  kneeling  on  the  ground  I  ob- 
ferved  him  feparate  the  tail  and  the  head  from  the 
body  part,  to  which  the  wings  were  attached. 
He  then  took  the  body  part  in  his  paws,  and  rOfe 
about  two  feet  from  the  ground  with  it;  but  ^ 
gentle  breeze  wafting  the  wings  of  the  fly  turned 
him  round  in  the  air,  and  he  fettled  again  with 
his  prey  upon  the  gravel.  I  then  diftin<5lly  ol> 
ferved  him  cut  off  with  his  mouth,  firft  one  of 
the  wings,  and  then  the  other,  after  which  he  flew 
away  with  it  unmolefted  by  the  wind. 

Go,  thou  fluggard,  learii  arts  and  induftry  from 
the  bee,  and  from  the  ant ! 

Go,  proud  reafoner,  and  call  the  worm'  thy 
fifter! 

XVIL  CowJufion. 

It  was  before  obferved  how  much  the  fuperior 
accuracy  of  our  fenfe  of  touch  contributes  to  in- 
crcafe  our  knowledge ;  but  it  is  the  greater  ener- 
gy and  a(5livity  of  the  power  of  volition  (as  ex- 
plained in  the  former  Se6ticms  of  this  work)  that 

S  4  marks 
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marks  man^  and  has  given  him  the  empire  of  the 
world. 

There  is  a  criterion  by  which  we  may  diftin* 
guifli  our  voluntary  ac&s  or  thoughts  from  thofc 
that  are  excited  by  our  fenfations ;  "  The  former 
are  always  employed  about  the  means  to  acquire 
pleafureable  objeiSts,  or  to  avoid  painful  ones; 
while  the  latter  are  employed  about  the  fQjfeJJion 
of  thofe  that  are  already  in  our  power.'* 

If  we  turn  our  eyes  upon  the  fabric  ot  our  tel- 
low  animals,  we  find  thoy  are  fupported  with 
bones,  covered  with  fkins,  moved  by  mufcles; 
that  they  poffefs  the  fame  fenfes,  acknowledge  the 
fame  appetites,  and  are  nourifhed  by  the  fame 
.aliment  with  ourfelves;  and  we  ihould  hence 
conclude  from  the  ftrongeft  analogy,  that  their 
internal  faculties  were  alfo  in  fome  meafure  limi- 
lar  to  our  own. 

Mr  liockc  indeed  publifhed  an  opinion,  that 
other  animals  poflefTed  no  abflradl  or  general 
ideas,  and  thought  this  circumft^nce  was  the  bar- 
rier between  the  brute  and  the  human  world.  But 
thefe  abftracled  ideas  have  been  fmcc  demon  flrat- 
cd  by  Bifhop  Berkeley,  and  allowed  by  Mr. 
Hume,  to  have  no  exiftence  in  nature,  not  evea 
in  the  mind  of  tl^eir  inventor,  and  we  are  hence 
ncceffitated  to  lopk  for  fome  other  mark  of  4if 
tindlipn. 

Th'c  ideas  and  actions  of  brutes,  like  thpfe  of 
children,  are  almoft  perpetually  produced  by  their 

prcfent 
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prefcnt  pleafures,  or  their  prefent  pains;  and,  ex- 
cept in  the  few  inftances  that  have  been  men- 
tioned  in  this  Se6lion,  they  feldom  bufy  them* 
felves  about  the  means  of  procuring  future  blils, 
or  avoiding  future  mifery. 

Whilft  the  acquiring  of  languages^  the  making 
of  tools,  and  the  laboiu-ing  for  money ;  which 
^  all  only  the  means  of  procuring  pleafure ;  and 
the  praying  to  the  J>eity9  as  another  meims  to  pro** 
care  happinefs,  are  cbaraderiitic  of  btiq[)an  na* 
tare. 
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tills  4JlV«irATl6^   OF  HOTIOKS. 
t.    I.  CatfHatkns  rf  ahimal  nmhft.     i.  An  frtiueti  hf 

tan  then  exert  our  attention  9n  other  objedt.  5.  Manf  aUi* 
nations  of  motions  go  on  together.  6.  Some  links  of  thecate^ 
nations  of  motions  may  be  left  out  without  difuniting  the  chean. 
7.  Interrupted  circles  of  motion  continue  confufcdlj  tilltbtj 
come  to  the  part  of  the  circle^  where  they  wert  diflurbed,  8. 
Weaker  catenations  are  diffeveredbyjlronger.  9.  Then  new 
catenations  take  placid  10.  Much  effort  prevents  their  re* 
uniting*  Impediment  of  Jpeech.  11.  Trains  mare  eafilj 
dijfevered  than  circles,  12.  Sleep  defiroys  volition  and  ex- 
temaljlimulus.  II.  Infiances  of  various  catenations  in  a 
young  lady  playing  on  the  harpjichord.  III.  i .  What  cat* 
tenations  are  the  Jlrongejl,  2.  Irritations  joined  with  ajjo* 
ciations from  Jirongejl  connexions.  Fital  motions^  3,  New 
links  with  increafed  fprce^  cold  fits  of  fever  produced.  4« 
Hew  links  with  decreafed force.  Cold  bath.  ^.Irritation 
joined  with  fenfat  ion.  Inflammatory  fever.  Why  children 
cannot  tickle  themfelves.  6.  Volition  joined  with  fenfation. 
Irritative  ideas  of  found  become  fenfible.  7.  Ideas  of  inut- 
gination  dijfevered  by  irritations^  by  volition,  production  of 
furprife. 

I.  I.  To  inveftigate  with  precifion  the  catc- 
ikaticmS'  of  animal  motions^  it  would  be  well  to 

attend 
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attend  ib  tfie  maiintf  of  theiif  prdduSioii ;  but  W* 
cannot  begin  this  difquifitio&  early  chough  for 
this  pufpofe,  as  the  catenations  of  motion  fcem  to 
begin  with  life,  ahd  abe  only  extinguifliable  with 
it  We  havfe  fpoken  of  the  power  of  irritation,  of 
fenfetibn,  of  volition,  and  of  aflbciation,  as  pre- 
ceding the  fibrous  motions;  we  how  ftep  for- 
wirds,  and  cohlidet-,  that  conV^rfely  they  are  in 
their  turn  preceded  by  ftofe  motions ;  and  that  all 
the  fucceffive  trains  or  circles  of  ohr  adlicwis  Arc 
compofed  of  this  twofold  concatenatiofa*  Thqfe 
wc  Ihall  call  trains  of  aftion,  which  continue  to 
procdtfd  without  any  ftated  repetitions ;  afld  thofe 
cilrclcs  of  action,  when  the  parts  of  them  return 
at  pertain  perickte,  though  the  trains,  of  whi<ih 
Acy  confift,  are  not  exadUy  firailAr.  The  reading 
an  epic  poem  is  a  train  of  acftioilS ;  the  reading  a 
fong  with  a  chorus  at  equal  diftances  in  the  mea- 
fare  conflitutes  fo  tn^ny  circles  of  action. 

2.  Some  catenktions  of  aniinal  motion  arfe  pro- 
duced by  reiterated  fucceffive  irritations,  ks  when 
we  leam  to  repeal  the  alphabet  in  its  order  by 
frequentljr  reading  the  letters  of  it.  Thus  the  ver- 
micular litotitenis  of  the  bowels  Were  originally 
produced  by  the  fucceffive  irtitatiohs  of  the  paiT- 
h^  aliment;  ahd  the  fuccefficm  of  aftibns  of  the 
OTiides  and  ventricles  of  the  heart  was  originally 
ftrmfcd  by  fofcccffive  ftimhlus  of  the  blood,  thefe 
ftferWahis  bfecome  part  of  the  diurhal  circles  of 
toitfial  aStionSj  aS  appears  by  the  |>modical  re- 
turns 
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turns  Qf  hunger,  and  the  quickened  pulfe  of  weak 
people  in  the  evening. 

Other  catenations,  of  animal  motion  are  gra- 
dually acquired  by  lucoeffive  agreeable  fenfations, 
as  in  learning  a  favourite  fong  or  dance ;  others 
by  diiagreeable  fenfations,  as  in  coughing  or  nic- 
titation ;  thofe  become  aflbciated  by  frequent  re- 
petition, and  afterwards  compofe  parts  of  greater 
circles  of  action  like  thofe  above  mentioned. 

Other  catenations  of  motions  are  gradually  ac- 
quired by  frequent  voluntary  repetitions;  as 
when  we  deliberately  learn  to  march,  read,  fence, 
or  any  mechanic  art,  the  motions  of  many  of  our 
mufcles  become  gradually  linked  together  in 
trains,  tribes,  or  circles  of  aAion.  Thus  when 
any  one  at  firft  begins  to  ufe  tlie  tools  in  turning 
wood  or  metals  in  a  lathe,  he  wills  the  motions  of 
his  hand  or  fingers,  till  at  length  thefe  aAions  be- 
come fo  coflneiled  with  the  effect,  that  he  feems 
only  to  will  the  point  of  the  chiflel.  Xhefe  ore 
caufed  by  volition,  connefted  by  aflbciation  like 
thofe  above  defcribcd,  and  afterwards  become 
parts  of  our  diurnal  trains  or  oircles  of  aAion. 

3.  All  thefe  catenations  of  animal  motions 
are  liable  to  proceed  fome  time  after  they  are  ex-, 
cited,  uniefs  they  are  difturbed  or  impeded  by 
other  irritations,  fenfations,  or  volitions ;  and  in 
many  inftances  in  fpite  of  our  endeavours  to  flop 
them ;  and  this  property  of  animal  motions  is 
proljably  the  c^ufc  of  their  catenation.    Thus 

\vhcA 
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when  a  child  revolves  fome  minutes  on  one  foot^ 
the  fpe6lra  of  the  ambient  obje6ls  appear  to  cir- 
culate round  him  fome  time  after  he  falls  upon 
the  ground-  Thus  the  palpitation  of  the  heart 
continues  fome  time  after  the  objedl  of  fear, 
which  occafioned  it,  is  removed.  The  bluih  of 
Ihame,  which  is  an  excefs  of  fenfation,  and  the 
glow  of  anger,  which  is  an  excefs  of  volition,  con- 
tinue fome  time,  though  the  afFe<fted  perfon  fmds, 
that  thofe  emotions  were  caufed  by  miftaken 
fedls,  and  endeavours  to  extinguifh  their  appear- 
ance.    SeeSe<a.XII.  1.5. 

4.  When  a  circle  of  motions  becomes  conncft- 
cd  by  frequent  repetitions  as  above,  we  can  exert 
our  attention  Ibrongly  on  other  objedls,  and  tlie 
concatenated  circle  of  motions  will  neverthelefs 
proceed  in  due  order;  as  whilft  you  are  thinks 
ing  on  this  fubjeil,  you  ufe  variety  of  mufcles  in 
Walking  about  your  parlour,  or  in  fitting  at  your 
writing-table. 

5.  Innumerable  catenations  of  motions  may 
proceed  At  the  fame  time,  without  incommoding 
each  other.  Of,  thefc  are  the  motions  of  the  heart 
and  arteries ;  thofe  of  digeftion  and  glandular  fe- 
cretion;  of  the  ideas,  or  fenfual  motions ;  thofe  of 
progreifion,  and  of  fpcaking ;  the  great  annual 
circle  of  actions  fo  apparent  in  birds  in  their  times 
of  Weeding  and  moulting ;  the  monthly  circles  of 
many  female  animals ;  and  the  diurnal  circles  of 
ilccping  and  waking,  of  fulnefs  and  inanition. 

6.  Some 
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6.  Some  link?  of  fuccefl^vc  trains  or  of  fynchro* 
nous  tribes  of  aftion  may  be  left  out  without  dif- 
joining  the  whole.  Such  are  our  ufual  trains  of 
recollection ;  after  h2^ving  travelled  tjirough  an 
entertaining  country,  and  viewed  many  delightfiil 
lawns,  rolling  rivers,  and  echoing  rocks ;  in  the 
recollection  of  our  journey  we  leave  put  the  many 
diftriCts,  that  we  croflcd,  whiph  were  marked 
with  no  peculiar  pleafure.  Such  alfo  are  oijf 
cxMnplex  ideas,  they  are  catenated  tribes  of  ideas, 
which  do  not  perfeAly  referable  their  correfpon- 
dent  perceptions,  becaufe  fome  of  the  parts  arc 
omitted. 

7.  If  an  interrupted  circle  of  aClions  is  not  en- 
tirely diflevered,  it  will  continue  to  proceed  con» 
fufediv,  till  it  comes  to  die  part  of  the  circle, 
where  it  was  interruptecj. 

The  vital  motions  in  a  fever  fi-om  drunkennel^ 
and  in  other  periodical  difeafes,  are  inftanc^  of 
this  circumftance.  The  accidental  inebriate  docs 
not  recover  himfelf  perfe<ftly  till  about  the  fame 
hour  on  the  fucceeding  day.  The  accuftomcd 
drunkard  is  difordered,  if  he  has  not  his  ufual 
potation  of  fermented  liquor.  So  if  a  confider* 
able  part  of  a  connected  tribe  of  action  be  diA 
turbed>  that  whole  tribe  goes  on  with  confufion, 
till  the  part  of  the  tribe  afFe<fted  regains  its  accuf- 
tomcd catenations.  So  vertigo  produces  vomit- 
ing, and  a  great  fepretion  of  bile,  as  in  fea-fick* 

nefa, 


$»CT.  JXe  i.«-     OF  MOTIONS.  ajt 

1^^  aH  thefe  being  part»  pf  tUtrib?  ifrf  MtalMfe 

8.  Wed^^  fiaten^tfid  ti:aiii8  pi^y  be  4iffibv3^B^ 
%  tJie  fiwWwi'  i^ywtiwi  of  the  ftrong^r.  Wiipn  ft 
ichiW  iirft  ftt^pte  tQ  walk  ^crol^  a  roas^,  crU  tp 
him,  ftod  he  i»ft»ptly  fells  uppn  th^  g3?au»d.  3p 
white  I  am  thiakiag  over  the  virtue^  of  my 
kneads,  if  the  tea-kettle  fpurt  out  (ome  hot  wat^ 
ter OQ  my  AockiDg;  the  fuddmi  pain  bj^eakit  tla^ 
#e^Qer  £haam  of  ideas,  .and  intuDdtvies  a  »ev 
^rottp  of  figures  of  its  pwn*  Tbis  rircumfldnoo 
is  expended  ho  fpme  vmiatmai  trains  of  adioa^ 
whidi  iia^ve  irat  been  confirmed  by  long  hfltxt ; 
4U  the  hiccough,  or  an  ague-fit,  which  ace  fine- 
qneody  xnirable  by  fnrprife.  A  young  lady  about 
eleven  years  old  had  for  fwe  days  had  a  oontrac- 
ticm  <tf '(me  nrmicle  in  her  fore  arm,  and  another  m 
her  arm,  which  occurred  four  or  five  times  every 
mimite ;  the  m^ufcles  wewj  feen  to  leap,  but  with- 
out feending  the  arm.'  To  counteraft  this  new 
moibid  hatrit,  an  ifflie  was  placed  over  the  con- 
vulfed  mufcle  of  her  arm,  and  an  adhefivcfplafter 
wrapped  tight  like  a  bandage  over  tiic  whole 
fore  arm,  by  which  the  new  motions  were  imme- 
diately dcflaroyed,  but  the  means  were  .continued 
•fene  weeks  to  prevoat  a  return* 

^.  If  aay  oincte  of  a<aioos  is  diflfevered,  either 
by  omiffion  of  fome  of  the  links,  as  in  lleep,  or  by 
iofertion  of  other ^^inloi,  :as  in  forprife,  new  eate- 
^MitiQQs  take  piweixm  gieata:  ikJefe  degDce    The 

laft 
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UA  link  of  the  broken  chain  of  actions  becomes 
conne6led  with  the  new  motion  whicK  has  bro- 
ken it,  or  with  that  which  was  neareft  the  link 
Omitted ;  and  thefe  new  catenations  proce^  ia- 
ftead  of  the  old  ones.  Hence  the  periodic  returns 
of  ague-fits,  and  the  chimeras  of  our  dreams. 

10.  If  a  train  of  a6lions  is  diffevered,  much  e^ 
fort  of  volition  or  fenfation  will  prevent  its  being 
reftored.  Thus  in  the  common  impediment  of 
fpcech,  when  the  affociation  of  the  motions  of  the 
mufcles  of  enunciation  with  the  idea  of  the  word 
to  be  fpoken  is  difordered,  the  great  voluntary  ef- 
forts, which  diftort  the  countenance,  prevent  the 
rejoining  of  the  broken  aflbciations.  See  No.  II. 
10.  of  this  Sciftion.  It  is  thus  likewifc  obferv- 
able  in  fome  inflammations  of  the  bowels,  the  too 
ftrong  efforts  made  by  the  mufcles  to  carry  for- 
wards the  offending  material  fixes  it  more  firmly 
in  its  place,  and  prevents  the  cure.  So  in  endea- 
vouring to  recal  to  our  memory  fome  particular 
word  of  a  fentence,  if  we  •  exert  ourfelves  too 
ilrongly  about  it,  we  are  lefs  likely  to  regain  it 

11.  Catenated  trains  or  tribes  of  adkion  are  ea- 
fier  diffevered  than  catenated  circles  of  aiftion. 
Hence  in  epileptic  fits  the  fynchronous  connected 
tribes  of  aftion,  which  keep  the  body  ere6t,  arc 
diflcvered,  but  the  circle  of  vital  motions  conti- 
nues undifturbed. 

12.  Sleep  deftroys  the  power  of  volition,  and 
prccludea  the  ftimuli  of  external  obje6b,  and 

thence 
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thence  diflevers  the  trains,  of  which  thefc  are  a 
part;  which  confirms  the  other  catenations^  as 
thofe  of  the  vital  motions,  fecrctions,  and  abforp- 
tions ;  and  produces  the  new  trains  of  ideas, 
which  conftitute  our  dreams. 

II.  1.  All  the  preceding  circumftances  of  the 
catenations  of  animal  motions  will  be  more  clearly 
underftood  by  the  following  example  of  a  perfon 
learning  mufic :  and  when  we  recolleft  the  va- 
riety of  mechanic  arts,  which  are  performed  by 
aflbciated  trains  of  mufcular  aftions  catenate^ 
with  the  effeifa  they  produce,  as  in  knitting,  net^ 
ting,  weaving ;  and  the  greater  variety  of  aflbciat- 
ed trains  of  ideas  caufed  or  catenated  by  volitions 
or  fenfations,  as  in  our  hourly  modes  of  reafon- 
ing,  or  imagining,  or  rccoUedling, .  we  Ihall  gain 
feme  idea  of  the  innumerable  catenated  trains  and 
circles  of  a6tion,  which  form  the  tenor  of  our 
lives,  and  which  began,  and  will  only  ccafc  en- 
tirely with  them. 

2.  When  a  young  lady  begins  to  learn  mufic, 
Ihe  volimtarily  applies  herfelf  to  the  charafters  of 
her  mufic-book,  and  by  many  repetitions  endea- 
vours to  catenate  them  with  the  proportions  of 
found,  of  which  they  are  fymbols.  The  ideas 
excited  by  the  mufical  charadlers  are  flowly  con- 
neiSled  with  the  keys  of  the  harpfichord,  and 
much  efibrt  is  ncccflary  to  produce  every  note 
with  the  proper  finger,  and  in  its  due  place  arid 
time ;  till  at  length  a  train  of  voluntary  exertions 

VOL.  r.  T-  becomes 
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becomes  catenated  with  certain  irritations.  Aa. 
the  various  notes  by  f^'equeni  repetitions  become 
connedted  in  the  order,  in  which  they  are  pro- 
duced, a  new  catenation  of  fenCtive  exert icms  be- 
comes mixed  with  the  voluntai-y  ones  above  de- 
fpribed ;  and  not  only  the  mufical  fymbols  of 
crotchets  and  quavers,  but  the  auditory  notes  ai^d 
tones  at  the  fame  time,  become  fo  many  fucceffiye 
or  fynchronous  liu^  in  this  circle  of  catenated 
ajdlions.^ 

Ax  length  tlip  motions  of  her  fingprs  become  ca- 
tenated with  the  mufical  characters ;  and  thefc 
no  fooner  ftrike  the  eye,  than  the  finger  prefles 
dqwn  the  key  without  any  voluntary  attention 
between  them ;  the  activity  of  the  hand  Wing 
connedlcd  with  the  irritation  of  the  figure  or  pl^ce 
of  the  mufical  fymbol  on  tlie  retina ;  till  at  length 
by  frequent  repetitions  of  the  fame  tunc;  the 
mpvements  of  her  fingers  in  playing,  ai^^  the 
mufcles  of  the  larynx  in  finging,  bpcome  afToci^- 
ed  with  each  other,  apd  form  part  of  thofc  in- 
tricate trains  and  circles  of  catenated  motions, 
according  with  the  fecond  article  of  the  preceding 
propofitions  in  No.  1 .  of  this  Sf<ftion. 

.  3.  Befides  the  facility,  which  by  habit  attends 
the  execution  of  this  mufical  performance,  a  cu* 
rious  circumfl:ance  occurs,  which  is,  that  whca 
our  young  miifician  has  begun  a  tune,  (he  finds 
hcrfelf  inclined  to  continue  it;  and  that  even 
when  Ihe  is  carclefsly  finging  alone  without  at- 
tending 
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tending  to  her  own  fong;  according  with  the 
third  preceding  article. 

4.  At  the  fame  time  that  our  young  perfor- 
mer continues  to  play  with  great  exadlncfs  this 
accuftomed  tune,  fhe  can  bend  her  mind,  and  that 
intenfely,  on  fome  other  obje<5l,  according  with 
the  fourth  article  of  the  preceding  propofitions. 

The  manufcript  copy  of  this  work  was  lent  to 
many  of  my  friends  at  different  times  for  the  pur- 
pofe  of  gaining  their  opinions  and  criticifms  on 
many  parts  of  it,  and  I  found  the  following  anec- 
dote written  with  a  pencil  oppofitc  to  this  page, 
but  am  not  certain  by  whom.  "  I  remembe--  fee- 
ing the  pretty  young  adlreft,  who  fucceeded  Mrs. 
Ame  in  the  performance  of  the  celebrated  Pad- 
lock, rehearfe  the  mufical  parts  at  her*  harpfichord 
under  the  eye  of  her  mailer  with  great  tafte  and 
accuracjf;  though  I  obfcrved  her  countenance 
fiill  of  emotion,  which  I  could  not' account  for; 
at  laft  fhe  fuddenly  burft  into  tears ;  for  Ihe  had 
all  this  time  been  eyeing  a  beloved  canary  bird, 
fuffering  great  agonies,  which  at  that  inftant  fell 
dead  from  its  perch.** 

5.  At  the  fame  time  many  other  catenated  cir- 
cles of  a6lion  are  going  On  in  the  perfon  of  our 
fair  mufician,  as  well  as  the  motions  of  her  fin- 
gers, fuch  as  the  vital  motibtis,  refpiratJon,  the 
n^ovements  of  her  eyes  and  eyelids,  and  of  the  in- 
tricate mufcles  of  vocality,  according  with  the 
fifth  preceding  article.  ^ 

T  2  6,  If 
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6.  If  by  any  ftrong  impreffion  on  the  mind  of 
our  fair  mufician  ihe  fhould  be  interrupted  for  a 
very  inconfiderable  time,  flic  can  ftill  continue 
her  performance,  according  to  the  fixth  article. 

7.  If  however  this  interruption  be  greater, 
though  the  chain  of  actions  be  not  diflevered,  it 
proceeds  confufcdly,  and  our  young  performer 
continues  indeed  to  play,  but  in  a  hurry  without 
accuracy  and  elegance,  till  Ihe  begins  the  tune 
again,  according  to  the  feventh  of  the  preceding 
articles. 

8.  But  if  this  interruption  be  ftill  greater,  the 
circle  of  a<Stions  becomes  entirely  diflevered,  and 
Ihe  finds  herfelf  immediately  under  the  neceflity 
to  begin  over  again  to  recover  the  loft  catenatioiv 
according  to  the  eighth  preceding  article. 

9.  Or  in  trying  to  recover  it  (he  will  ling  fomc 
diflbnant  notes,  or  ftrike  fome  improper  keys, 
according  to  the  ninth  preceding  article. 

10.  A  very  remarkable  thing  attends  this  breach 
of  catenation,  if  the  performer  has  forgotten  fomc 
word  of  her  fong,  the  more  energy  of  mind  ihe 
ufes  about  it,  the  more  diftant  is  ihe  from  re- 
gaining it ;  and  artfully  employs  her  mind  in  part 
on  fomc  other  object,  or  endeavours  to  dull  its 
perceptions,  continuing  to  repeat,  as  it  were  in- 
confcionfly,  the  former  part  of  the  fong,  that 
Ihe  remembers,  in  hopes  to  regain  the  loft  con- 
nexion. ' 

For  if  the  adivity  of  the  mind  itfelf  be  mom 
1  encrgctict 
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energetic,  or  takes  its  attention  more,  than  the 
connecting  word,  which  is  wanted ;  it  will  not 
perceive  the  flighter  link  of  this  loft  word ;  a* 
who  Mens  to  a  feeble  found,  muft.bc  very  fi- 
Icnt  and  motionlefs ;  fo  that  in  this  cafe  the  very 
vigour  of  the  mind  itfelf  fecms  to  prevent  it  from 
regaining  the  loft  catenation,  as  well  as  the  too 
great  exertion  in  endeavouring  to  regain  it,  ac- 
cording to  the  tenth  preceding  article. 

We  frequently  experience,  wh^n  we  are  doubt- 
ful about  the  fpelling  of  a  word,  that  tlie  greater 
voluntary  exertion  we  ufe,-  that  is  the  mote  in- 
tenfely  we  think  about  it,  the  further  are  we  from 
regaining  the  loft  affociation  between  the  letters 
of  it,  but  which  readily  recurs  when  we  have  be- 
come careleft  about  it.  In  the  fame  manner,  after 
having  for  an  hour  laboured  to  recoiled  the  namp 
of  fome  abfent  perfon,  it  fhall  feem,  particularly 
after  fleep,  to  come  into  the  mind  as  it  were  fpon- 
taneoufly ;  that  is,  the  Word  we  are  in  fearch  of^ 
was  joined  to  the  preceding  one  by  affociation ; 
this  ailbeiation  being  diffevcred,  we  endeavour 
to  recover  it  by  volition ;  this  very  aftion  of  the 
mind  ftrikes  our  attention  more,  than  the  faint 
Imk  of  affociation,  and  we  find  it'impoflible  by 
this  means  to  retrieve  the  loft  word.  After  fleep, 
when  volition  is  entirely  fufpended,  the  mind  be- 
comes capable  of  perceiving  the  fainter  link  of 
allbciation,  and  the  word  is  regained. 

On  this  circumftance  depends  the  impediment 
T3  of 
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of  fpeech  before  mentioned ;  the  firft  fyllable  of  > 
word  is  caufable  by  volition,  but  the  remainder 
of  it  is  in  common  converfation  introduced  by  its 
affociations  with  this  firft  fyllabk  acquired  by 
long  habit  Hence  when  the  mind  of  the  ftam- 
pierer  is  vehemently  employed  on  fome  idea  of 
ambition  of  Ihining,  or  fear  of  not  fucceeding, 
the  aiTociations  of  the  motions  of  the  mufcles  of 
articulation  with  each  other  become  diflevered 
by  this  greater  exertion,  and  he  endeaTOiirs  in 
vain  by  voluntary  efforts  to  rejoin  the  broken  at 
fociation.  For  this  purpofe  he  continues  to  re- 
peat the  firft  fyllable,  which  is  caufable  by  vo- 
litioni  aud  flrivcs  in  vain,  by  varipus  difbur- 
tions  of  countenance,  to  produce  the  next  linlcs, 
which  are  fubjedl  to  aflbciation.  See  Ckfe  IV. 
3,  1.  1. 

11.  After  our  accompliftied  muiician  has  ^o- 
quired  great  variety  of  tunes  and  fongs,  ib  that 
fome  of  them  begin  to  ceaie  to  be  eafily  recol- 
leAed,  ihe  finds  progreffive  trains  of  muiical 
notes  more  fi^uently  forgotten,  than  thofe  which 
are  compofed  of  reiterated  circles,  according  with 
the  eleventh  preceding  article. 

13.  To  finifti  our  example  with  the  preeeding 
articles  we  muft  at  length  fuppofe,  that  our  fair 
pjerforrocr  falls  afleep  over  her  harpficbord ;,  aAd 
thus  by  fufpenfion  of  volition,  and  the  exghilion 
of  external  ftimuli,  ihe  diflevers  the  trm»  «i4 

ci^-cles  of  her  mufical  exertion9» 

III.  1.  Many 
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ni.  1.  Many  of  thefe  circumftances  of  cate- 
nations of  motions  receive  an  eafy  explanatioh 
from  die  four  following  confequences  to  the  fe- 
venth  law  of  animal  caufation  in  Se6l.  IV.  Thefe 
are,  firft,  that  thofe  fucceflions  or  combinations 
(rf  animal  motions,  whether  they  were  united  by 
caufation,  aflbciation,  or  catenation,  which  have 
teen  moft  frequently  repeated,  acquire  the 
ftrongeft  connexion.  Secondly,  that  of  thefe, 
thofe,  which  have  been  lefs  frequendy  mixeS 
with  other  trains  or  tribes  of  motion,  have  the 
ftrongefl:  connexion.  Thirdly,  that  of  thefe, 
thofe,  wliich  were  firft  formed,  have  the  ftrongeft 
connexion.  Fourthly,  that  if  an  animal  motion 
be  excited  by  mote  than  one  caufation,  aflbcia- 
tion, or  catenation,  at  the  fame  time,  it  will  be 
performed  with  greater  energy. 

2.  Hence  alfo  we  underftand,  why  the  cate- 
nations of  irritative  motions  are  more  flrongly 
connedted  than  thofe  of  the  other  claftes,  where 
the  quantity  of  unmixed  repetition  h^s  been 
^nal ;  becaufe  they  were  firft  formed.  Such  are 
thofe  of  the  fecerning  and  abforbcnt  fyftems  pf 
veffels,  where  the  aftion  of  the  gland  produces  a 
fluid,  which  fiimulates  the  mouths  of  its  cojrre>- 
fporident  abforbents.  The-  aflbciated  motions 
feem  to  be  the  next  moft  fhrongly  imited,  fronji 
their  frequent  repetition ;  and  where  both  thefe 
circumftances  unite,  as  in  the  vital  motions,  their 
T  4  catenations 
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catenttions  arc  indiflbluble  but  by  the  ckftruAion 
of  the  animal. 

3.  Where  a  new  link  has'  been  introduced  into 
a  circle  of  acSlions  by  foiioe  accidental  defeat  of 
ftimulus;  if  that  defedfc  of  ftimulus  be  repeated  at 
the  fame  part  of  the  circle  a  fecond  or  a  thiixl 
time,  the  defedive  motions  thus  produced,  both 
by  the  repeated  defeft  of  ftimulus  and  by  their 
catenation  with  the  parts  of  the  circle  of  a6tions, 
will  be  performed  with  lefs  and  lefs  energy.  ThiK 
if  any  perfon  is  expofed  to  cold  at  a  certain  hour 
to-day,  fo  long  as  to  render  fome  part  of  the  fyf- 
tern  for  a  time  torpid ;  and  is  again  expofed  to  it 
at  the  fame  hour  to-morrow,  and  the  next  day ; 
he  will  be  more  and  more  afFeded  by  it,  till  at 
length  a  cold  fit  of  fever  is  completely  formed,  as 
happens  at  the  beginning  of  many  of  thofe  fevers, 
which  are  called  nervous  or  low  fevers.  Where 
the  patient  has  flight  periodical  fliiverings  and 
palenefs  for  many  days  before  the  febrile  pa-* 
roxyfra  is  completely  formed, 

4.  On  the  contrary,  if  the  expofure  to  cold  be 
for  fo  fliort  a  time^  as  not  to  induce  any  conlider- 
able  degree  of  torpor  or  quiefcence,  and  is  re* 
peated  daily  as  above  mentioned,  it  lofes  its  ef- 
fe6t  more  and  more  at  every  repetition,  till  the 
feonftitution  can  bear  it  without  inconvenience,  or 
indeed  without  being  confcious  of  it.  As  in  walk- 
ing into  the  cold  air  in  frofly  weather.    The  fame 

rule 
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tale  is  applicable  to  increafed  ftimulus,  as  of  heat, 
or  vinous  fpirit,  within  certain  limits,  as  is  applied 
in  the  two  laft/ paragraphs  to  Deficient  Stimulus, 
as  is  further  explained  .in  Sedl.  XXXVI.  on  the 
Periods  of  Difcafes. 

6.  Where  irritation  coincides  with  fenfation  to 
produce  the  fame  catenations  of  motion,  as  in 
inflammatory  fevers,  they  are  excited  with  ftifl. 
greater  energy  than  by  the  irritation  alone.  So 
when  children  expe6l  to  be  tickled  in  play,  by  a 
feather  lightly  pafled  over  the  lips,  or  by  gently 
vcUicating  the  foles  of  their  feet,  laughter  is  moft 
vehemently  excited;  though  they  can  ftimulate 
thefe  parts  with  their  own  fingers  unmoved. 
Here  the  pleaf arable  idea  of  playfulnefs  coincides 
with  the  vellication ;  and  there  is  no  voluntary  ex- 
ertion ufed  to  diminilh  th^  lenfation,  as  there 
would  be,  if  a  child  fhould  endeavour  to  tickle 
himfelf.     See  Seft.  XXXIV.  1.  4. 

6.  And  laftly,  the  motions  excited  by  the  junc- 
tion of  voluntary  exertion  with  irritation  are  per- 
fonned  with  more  energy,  than  thofe  by  irrita- 
tion fingly ;  as  when  we  liftai  to  fraall  noifcs,  as 
to  the  ticking  of  a  watch  in  the  night,  we  per- 
ceive the  moft  weak  founds,  that  are  at  other 
times  unheeded.  So  when  we  attend  to  the  irri- 
tative ideas  of  found  in  our  ears,  which  are  gene- 
rally not  attended  to,  we  can  hear  them ;  and 
can  fee  the  fpecSlra  of  objedls,  which  remain  in 
the  eye,  whenever  we  gleafe  to  exert  our  volun- 

tarjr 
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tary  power  in  aid  of  thofe  weak  a6Uons  of  the  re- 
tina, or  of  the  auditory  nerve. 

7.  The  temporary  catenations  of  ideas,  which 
are  caufed  by  the  fenfations  of  pleafure  or  pain, 
are  ealily  diflevered  either  by  irritations,  as  when 
a  fudden  noife  difturbs  a  day-dream  ;  or  by  the 
power  of  volition,  as  when  we  awake  from  fleep. 
Hence  in  our  waking  hours,  whenever  an  idea  oc- 
curs, which  is  incongruous  to  our  former  expe- 
rience, we  inftantly  diflever  the  train  of  imagina- 
tion by  the  pow«r  of  volition,  and  compare  the 
incongruous  idea  with  our  previous  knowledge  of 
nature,  and  reje6l  it.  This  operation  of  the  mind 
has  not  yet  acquired  a  fpecific  name,  though  k 
is  exerted  every  minute  of  our  waking  hours ;  Ud- 
lefs  it  may  be  termed  intuitive  analogt.  It 
is  an  a6l  of  rcafoning  of  which  we  are  uncon- 
fcious  except  from  its  effects  in  preferving  the 
congruity  of  our  ideas,  and  bears  the  fame  rela- 
tion to  the  fenforial  power  of  volition,  that  irrita- 
tive ideas,  of  which  we  are  inconfcious  except  by 
their  efFe6ls,  do  to  the  fenforial  power  of  irrita- 
tion ;  as  the  former  is  produced  by  volition  with- 
out our  attention  to  it,  and  tlie  latter  by  irritation 
without  our  attention  to  them. 

If  on  the  other  hand  a  train  of  imagination  or 
of  voluntary  ideas  are  excited  with  great  energy, 
and  pafling  on  with  great  vivacity,  and  become 
diffevered  by  fome  violent  ftimulus,  as  the  dif- 
charge  of  a  piftol  near  one's  ear,  another  circum- 

ftancc 
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fiance  takes  place,  which  is  termed  surprise; 
which  by  exciting  violent  irritation,  and  violent 
fenlaticm,  employs  for  a  time  the  whole  fenforial 
energy,  and  thus  diffevers  the  paffing  trains  of 
ideas,  before  the  power  of  volition  has  time  to 
compare  them  with  the  ufual  phenomena  of  na- 
ture. In  this  cafe  fear  is  generally  the  compa- 
nion of  furpriib,  and  adds  to  our  embarraifment^ 
as  every  one  experiences  in  fome  degree  when  he 
hea^  a  noife  in  the  dark,  which  he  cannot  in«- 
fiantly  account  for.  This  catenation  of  fear  with 
ftuprifc  is  owing  to  our  perpetual  experience  of 
injuries  from  external  bodies  in  motion/  unlefs 
we  are  upon  our  guard  againft  them.  See  Scft. 
XVIII.  17.  XIX.  2. 

Many  other  examples  of  the  catenations  of  ani- 
mal motions  are  explained  in  Se6L  XXXVI.  on 
tibc  Periods  of  Difeafes. 
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SECT.    XVIIL 

OF    SLEPP. 

!•  FoEtion  15  fuff ended  in  Jleep.      2,  Senfation   cont'mues. 
Dreams  prevent  delirium  and  inflammation,      3.  Nigbt-' 
mare.     4.  Ceafe/efs  flow  of  ideas  in  dreams,     5.  fVefeem 
t9  receive  them  bythefenfes.     Optic  nerve  perfetf ly  finfiUe 
injleep.    Eyes  lefs  dazzled  after  dreaming  of  viphk  •h^ 
jeSs.     6*  Reverie  f  belief     7.  How  we  dijiingmft>  ideas 
Jrom  perceptions.     8.  Variety  of  fcenery  in  dreams^  excel" 
lence  of  the  fenfe  of  vi/ion,     9.  Novelty  of  combination  « 
dreams*     10.  Dijiin^nefs  of  imagery  in  dreams,     ii.  Ra* 
fidity  of  tranfa^ion  in  dreams.     I2,  Of  meafwnng  time. 
Of  dramatic  time  and  place,    ffiy  a  dullplet^  induces  Jltep^ 
end  an  interring  one  reverie.     13.  C^nfcimifnefs  of  wr 
exifience  and  identity  in  dreams.      14.  How  we  awake 
Jometimes  Juddenly^  fometimes  frequently.     15.    Irritative 
motions  continue  infleepy  internal  irritations  are  fucceeded  by 
fenfation.     Senjibility  increafes  during  fleep^  and  irritability. 
Morning  dreams.     fVhy  epilepjies  occur  in  fUep.     Ecjiafy 
§f  children.     Cafe   of  convuljions  in  fleep.     Cramps  why 
painful.    Afthma.     Morning  fweats.     Increafe  of  heat. 
Increafe  of  urine  in  fleep.     Why  more  liable  to  take  cold  in 
fleep.     Catarrh  from  thin  night- caps.     fVhy  wefeelMly 
at  the  approach  of  fleep^  and  at  waking  in  the  open  air. 
16.  fVhy  the  gout  commences  in  fleep.     Secretions  are  mere 
copious  in  fleepy  young  animals  and  plants  grow  more  in 
fleep.     17.  Inconfjlency  of  dreams.     Abfence  of  furprife  in 
dreams.     18.  IVhy  we  forget  feme  dreams  and  not  others. 

19.  Sleeps 
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19.  SUep  talkers  awake  with  furprife.  2Qv  Remote  caufes 
^Jfteep,  jStmofphere  with  lefs  oxygene.  Corner ejfion  of  the 
tram  in  the  fpina  bifida.  By  whirling  on  a  horizontal 
wheel.     By  cold.     ai.  Definition  of  Jleep. 

1.  There  are  four  lituations  of  our  fyftcm, 
which  in  their  moderate  degrees  are  not  ufualljr 
termed  difeafes,  and  yet  abound  with  many  very 
curious  andinftruAive phenomena;  thefeareflecp^ 
rererie,  vertigo,  di^unkennefs.  Thcfe  we  Ihall  pre- 
vioufly  confidcr,  before  wc  ftep  forwards  to  de- 
velop the  caufes  and  cures  of  difeafes  with  the 
modes  of  the  operation  of  medicines* 

As  all  thofe  trains  and  tribes  of  animal  motion^ 
which  are  fubjefted  to  volition,  were  the  laft  that 
were  caufed,  their  connexion  is  weaker  than  that 
of  the  other  dafles;  and  there  is  a  peculiar  cir- 
cumftance  attending  this  caufation,  which  is,  that 
it  is  entirely  fufpended  during  fleep ;  whilfl  the 
other  daifes  of  motion,  which  are  more  imme- 
diately neceflary  to  life,  as  thofe  caufed  by  inter- 
nal ilimuli,  for  infiance  the  pulfations  of  the 
heart  and  arteries,  or  thofe  catenated  with  plea- 
furable  fenfation,  as  the  powers  of  digefiion, 
continue  to  ftrengthen  their  habits  without  in- 
terruption. Thus  though  man  in  his  fleeping 
fiate  i|  a  much  lefs  perfedl  animal,  than  in  his 
waking  hours;  and  though  he  confumes  more 
than  one  third  of  his  life  in  this  his  irrational  li- 
tuatiott;  yet  is  the  v^iiCiom  of  the  Author  of  na- 
ture 
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turc  manifeft  even  in  this  fecming  impcrfe<?iion 
of  his  work. 

The  truth  of  this  aflertion  with  refpccft  to  lie 
large  mufcles  of  the  body,  which  are  concerned 
m  lofeomotion,  is*  evident ;  as  ho  one  in  pcrfefl 
fenitjr  walks  about  in  his^  flcep,  or  performs  any 
domefttc  offices:  and  in  relpeft  to  the  mind,  wc 
never  excrcife  our  reafon  or  reccjledion  in 
dreams ;  we  may  fometimes  fecm  diArad^ed  be- 
tween contending  palfions,  but  we  never  coi»- 
pane  their  objeds,  or  deliberate  abotit  the  acqui- 
fition  of  thofe  objefts,  if  our  ffeep  is  perfe^. 
And  though  many  fynchronous  tribes  or  fuccdfive 
&ain&  of  ideas  may  reprefent  the  houfes  or  walls, 
which  have  real  exiftence,  yet  are  they  here  in* 
troduced  by  their  connexion  with  our  fenfetions, 
^and  are  in  truth  ideas  of  imagination>  not  of  re- 
colle6tion. 

2,  For  our  fenfations  of  plcafure  and  pain  are 
experienced  with  great  vivacity  in  our  dreams; 
.and  hence  all  that  motley  group  of  ideas,  which 
are  caufed  by  them,  called  the  ideas  of  imagina- 
tion, with  their  various  affociated  trains,  are  in 
a^  very  vivid  manner  aAed  over  in  the  fenfwium; 
and  thefe  fometimes  call  into  aftion  the  larger 
mufcles,  which  have  been  much  aiTociattcd  wiA  * 
them ;  as  appears  from  the  muttering  fentences, 
which  fome  people  utter  in  their  dreamsj  and 
from  the  obfcure  barking  of  fleeping  dog%>  and 

the  motions  of  their  feet  and  noftrils. 

This 
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This  perpetual  flow  of  the  trains  of  ideas, 
which  conftitute  our  dreams,  and  which  are 
caufed  by  painfol  or  pleafuraWe  fenifation,  might 
at  firft  view  be  conceived  to  be  an  ufelefs  expen- 
diture of  fenforial  power.  But  it  has  been  fhewn, 
that  thofe  motions,  which  are  perpetually  excited, 
as  thofe  of  the  ^terial  fyftem  by  the  ftimulus  of 
the  blood,  are  attended  by  a  great  accumulation 
of  fenforial  power,  after  they  have  been  for  a 
time  fufpended;  as  this  hot-fit  of  fever  is  tl)c 
confequence  of  the  cold  one.  Now  as  thefe 
trains  of  ideas  caufed  by  fenfation  are  perpetually 
excited  during  our  waking  hours,  if  they  weij-e  to 
be  fufpended  in  fleep  like  the  voluntary  motions, 
(which  are  exerted  only  by  intervals  during  our 
waking,  hours,)  an  accumulation  of  fenforial 
power  would  follow;  and  on  our  awaking  a 
delirium  would  fupervene,  fince  thefe  ideas 
caufed  by.  fenfation  would  be  produced  with  fuch 
eoer^,  that  we  ihould  miftake  the  trains  of 
imagination  for  ideas  excited  by  irritation;  as 
perpetually  happens  to  people  debilitated  by 
fevers  on  their  firft  awaking :  for  in  thefe  fevers 
with  debility  the  general  quantity  of  irritation 
being  diminifhed,  that  of  fenfation  is  increafed. 
lu  like  manner  if  the  a6lions  of  the  ftomach, 
inteftines,  and  various  glands,  which  are  perhaps 
ia  part  at  leaft  caufed  by  or  catenated  with  agree- 
able fenfation,  and  which  perpetually  exift  dur- 
ing oujr  waking  hours,  were  like  the  voluntary 
9  motions 
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motions  fafpcnded  in  our  fleep ;  the  great  accu- 
mulation of  fenforial  power,  which  would  necef- 
farily  follow,  would  be  liable  to  excite  inflamma- 
tion in  them. 

3.  When  by  our  continued  pofture  in  fleep, 
fome  uneafy  fenfations  are  produced,  we  either 
gradually  awake  by  the  exertion  of  volition,  or 
the  mufcles  counedled  by  habit  with  fuch  fenfa- 
tions alter  the  pofition  of  the  body ;  but  where 
the  fleep  is  uncommonly  profound,  and  thofe 
uneafy  fenfations  great,   the  difeafe  called  the 
incubus,  or  nightmare,  is  produced.     Here  the 
defii:e  of  moving  the  body  is  painfully  exerted,  but 
the  power  of  moving  it,  or  volition,  is  incapable 
.  of  aftion,  till  we  awake.     Many  lefs  difagreeable 
fl:ruggles  in  our  dreams,  as  when  we  wifli  in  vain 
to  fly  from  terrifying  obje61:s,  conftitute  a  flighter 
degree  of  this  difeafe.      In  awaking  from  the 
nightmare  I  have  more  than  once  obferved,  that 
there  was  no  diforder  in  my  pulfe;  nor  do  I  be- 
lieve the  refpiration  is  laborious,  as  fome  have 
affirmed.     It  occurs  to  people  whofe  fleep  is  too 
profound,  and  fome  difagreeable  fenfatioii  exifts, 
which  at  other  times  would  have  awakened  them, 
and  have  thence  prevented  the  difeafe.  of  night- 
mare; as  after  great  fatigue  or  hunger  with  too 
large  a  fupper  and  wine,  which  occafion  our  fleep 
to  be  uncommonly  profound.     See  No.  14,  of  this 
Se6lion. 
4.  As  the  larger  mufcles  of  the  body  are  much 

more 
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more  frequently  excited  by  volition  than  by  fen- 
fation,  tbey  are  but  fcldom  brought  into  a6lion 
in  our  fleep :  but  the  ideas  of  the  mind  ai'e  by 
habit  much  more  frequently  connedlcd  with  fen- 
fation  than  with  volition ;  and  hence  the  ceafelefs 
flow  of  our  ideas  in  dreams.  Every  one's  experi* 
epce  will  teach  him  this  truth,  for  we  all  daily 
exert  much  voluntary  iriufcular  motion :  but  few 
of  mankind  can  bear  the  fatigue  of  much  volun- 
taiy  thinkingi 

5*  A  very  curious  circumftancc  attending  thefc 
our  fleeping  imaginations  is,  that  we  feem  to  re- 
ceive them  by  the  fenfes.  The  mufcles,  which 
are  fubfervient  to  the  external  organs  of  fenfe^ 
are  connedled  with  volition^  and  ceafe  to  a6l  in 
fleep;  hence  th^  eyelids  are  clofed,  and  the  tym- 
panum of  the  ear  relaxed ;  and  it  is  probable  a 
fimilarity  of  voluntary  exertion  may  be  neceflary 
for  the  perceptions  of  the  other  nerves  of  fenfe ; 
for  it  is  obfcrved  that  the  papillae  of  the  tongue 
can  be  feen  to  become  erc6led,  when  we  attempt 
to  tafte  any  thing  extremely  grateful.  Hewfou 
Exper.  Enquin  V.  ii.  186.  Albini  Annot^  Acad^ 
L.  i.  c.  15.  Add  to  this,  that  the  iinmediatc 
organs  of  fenfe  have  no  obje<5ts  to  excite  them  in 
the  darknefs  and  filencc  of  the  night ;  but  their 
nerves  of  fenfe  neverthelefs  continue  to  poflefs 
their  perfeA  activity  fubfervient  to  all  their  nu- 
merous fenlitive  connexions.  This  vivacity  oi^ 
our  nerves  of  fenfe  during  the  time  of  fleep  is 
VOL.  I.  U  evinced 
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evinced  by  a  circumftance,  which  almofl  eycry 
one  muil  at  fome  time  or  other  have  experienced; 
thtit  is,  if  wc  flcep  in  the  daylight,  and  endeavour 
to  lee  fonie  object  in  our  dream,  the  light  is  ex- 
ceedingly painful  to  our  eyes;  and  after  repeated 
ftrugglcs  we  lament  in  our  flcep,  that  we  cannot 
-fee  it.     In  this  cafe  I  apprehend  the  eyelid  is  in 
fome  degree  opent'd  l>y  the  vehemence  of  oiir 
fcnfations;  and,  the  iris  being  dilated,  the  optic 
nerve  fhcws  as  great  or  greater  feniibiHty  than  in 
onr  waking  hours.     See  No.  1 5,  of  this  Section. 
When  we  are  forcibly  waked  at  midnight  from 
profound  fleep,  our  eyes  arc  much  dazzled  with 
the  light  of  the  candle  for  a  minute  or  two,  after 
there  has  bcGi>  fufficien\  time  allowed  for  the^ 
contraction  of  the  iris ;  which  is  owiffg  to  the  ac- 
cumulation of  fenforial  power  in  the  organ  ^ 
viiion  during  its  ftate  of  Icl'?^  activity.     But  when 
we  have  dreamt  much  of  viliblc  objects,  this  ac-  * 
cumulation  of  fenlbrial  power  in  the  organ  of 
vifion  is  lelicned  or  prevented,  and  we  awake  in 
the  morning  without    being  dazzled  with  the 
light,  after  the  iris  has  had  time  to  contraft  itfelf. 
This  is  a  matter  of  great  curiofity,  and  may  be- 
thus  tried  by  any  one  in  the  day-light.     Clofc 
your  eyes,  and  cover  them  with  your  hat;  think 
for  a  minute  on  a  tune,  which  you  ctre  accuftom- 
ed  to,  and  endeavour  to  ling  it  with  as  litde  ac- 
tivity of  mind  as  poffible.      Suddenly  uncover 
and  open  your  eyes,  and  in  one  fccond  of  tinac 

•the 
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the  iris  will  contraift  itfetf,  but  you  wili  perceive 
th^  day  more  luminous  for  fevcral  fccondf^  owing 
to  the  accumulation  of  lienlorial  power  in  the 
optic  nerve. 

Then  again  clojfe  and  cover  yoiv  eyfs,  an4 
think  intcniely  on  a  cube  of  ivory  two  inches 
diameter,  attending  firft  to  the  north  and  fouth 
fides  of  it,  and  then  to  the  other  four  iides  of  it ; 
then  get  a. clear  image  in  your  mind's  eye  of  all 
the  fides  of  the  lame  cube  coloured  red ;  aiKi  then 
of  it  coloured  gieen;  and  then  of  it  coloured 
blue;  laftly,  open  your  eyes  as  in  the  former  ex- 
periment, and  after  the  firft  fecond  of  time  al- 
lowed for  the  contraction  of  the  iris,  you  will  not 
perceive  any  increafe  of  the  light  of  the  day,  or 
dazzling;  becaufe  now  there  is  no  accumulation 
of  fenforial  power  in  the  optic  nerve;  that  having 
been  expended  by  its  a<5tion  in  thinking  over  vi- 
fible  obje6ls. 

This  experiment  is  not  cafy  to  be  made  at  firft, 
but  by  a  few  patient  trials  the  fadl  appears  very 
certain;  and  Ihews  clcarly^^  that  our  ideas  of 
imagination  are  repetitions  of  the  motions  of  the 
nerve,  which  were  originally  occafioned  by  the 
ftimulus  of  external  bodies ;  becaufe  they  equally 
expend  the  fenforial  power  in  the  organ  of  fenfe. ' 
See  Se<a.  III.  4.  which  is  analogous  to  our  being 
as  much  fatigued  by  thinking  as  by  labour, 

6.  Nor  is  it  in  our  dreams  alone,  but  even  in 
our  waking  revwes,  and  in  great  c^or$s  q£  jj^- 

V  2  vention. 
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vention,  fo  great  is  the  vivacity  of  our  ideas^  that 
.iv€  do  not  for  a  time  diftinguiih  them  from  the 
real  prefence  of  fubftantial  .obje(Sts:  though  the 
external  organs  of  fenfe  are  open,  and  furroiinded 
with  their- ufuial  ftimuli.  Thus  whilft.  I  am 
thinking  over  tl>e  beautiful  valley,  through, 
which  I  yefterday  traveUed,  I  do  not  jjerceive  the 
•furniture  of  my  room :  and  there  are  fome^  whofc 
waking  imaginations  are  fo  apt  to  run  into  per- 
fedt  reverie,  that  in  their  common  attention  to  a 
favourite  idea  they  do  not  hear  the  vojce  of  the 
companion,  who  accofts^them,  tmlefs  it  is  repeat- 
ed with  unufual  energy. 

This  petpetual  miftake  in  dreams  and  reveries, 
where  our  ideas  of  imagination  are  attended  with 
a  belief  of  the  prefence  of  external  objc<fts,  evinces 
beyond  a  doubt,  that  all  our  ideas  are  repetition* 
of  the  motions  of  the  nerves  of  fcnfc,  by  which 
they  were  acquired ;  and  that  this  belief  is  not, 
as  fome  late  philofophers  contend,  an  inflin<Sl  ne- 
qeflarily  connected  only  with  our  percepticMis. 

7-  A  curious  queftion  demands  our  attention 
in  this  place ;  as  we  do  not  diilinguifh  in  our 
dreams  and  reveries  between  our  perceptions  of 
external  objc£ls,  and  our  ideas  of  them  in.theif 
abfence,  how  do  we  diftinguilh  them  at  any 
.  time  ?  In  a  dream,  if  the  fwectnefs  of  fiigar 
occurs  to  my  imagination,  the  whitenefe  and 
hardncfs  of  it,  which  were  ideas  ufually  conneifled 
with  the  fwcctnef^  immediately  follow  in  the 
•  .     '  .  train; 
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train;  and'  I  believe  a  material  hra^  -of  iugai: 
prefent'  before  ray  fenfes:;  but  in  .my  Avaking 
hoiuB,  if  the  fwcetnefs  occurs  to  rmyinmgin^oni 
the  ftimulus  of  the  table  to  my  hand,  or  of  the 
%*rindow  to  my  eye,  prevents  the  other  ideas  of* 
the  hardnefs  and  whitencfs  of  the  ftigar  fhom  fuc'- 
ceeding;  and  hence  I  perceive  "thc^fidiacy,^ 'and 
difbelieve  the  cxifience  of  objeifts  corrdpondent 
to  thofe  ideas,  whofe  tribes  or  trains  arc  broken 
by  th6  ftimulus  of  otfier  objefts.  And  further  in 
our  waking  hoiu^,  we  frequendy  exert  our* voli- 
tion in  comparing  prefent  appearancc&'withi'ucb, 
as  we  have  ufually  obferved ;  and.  thu9  correct 
the  errors  of  one  fenfeby  our  general  knowledge 
of  nature  by  intuitive  analogy/  See  Sc<a.  XVM. 
3.  7-  Whereas  in  dreiams  the  power  df  Vofifibh 
is  fufpended,  we  can  recolle<Sl  aAd  compare  odt 
prefent  ideas  with  none  of  oUr  acquired  'kho\^- 
ledge,  and  are  hence  incapable  of  dbfifvirig  anjr 
abfurdities  in  them,  '"- 

By  this  criterion  we  diftinguiflf  bur  waking 
from  our  fleeping  hours,  we  can  voluntarily  rc- 
coUeift  our  fleeping  ideas,  when  we  are  awake, 
and  compare  them  with'  our  waking  ones; '  but 
we  cannot  in  our  flefep  voluntarilyrcooMt&iK^i^v 
waking  ideas  at  alL  /  ^ 

8.  The  vaft  variety  of  fcenery,  novelty  c^tcxd- 
bination,  and  diftincStnefs  of  imagery,  are  other 
curious*circumilince»  of  our  fleeping  imaginatiopfe. 
The  yariety  of  fcenery  fecms  to  arife  from  the  fupc- 

U  3  rior 
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jior  tAivity  Aild  cxrtlifncc  of  oUr  fertft  of  vifion; 
Trhich  in  an  iniUnt  unfolds  to  the  mind  fcitrhfive 
£ckU  of  pleaiurable  ideas;  *wixile  the  btherffikfes 
<5olleA  their  objctfte  flowjyi  and  with  little  torn- 
biaation;  idd  to  thi6,  that  the  ideasi.vKirluch  tBk 
4>Tgxn  prefarts  ub  with,  are  nlore  freqiicntJy  c<m- 
jDieded  with  ont  fcnfation  than  thofe  of  aay  other* 
.  ^,  Tte:  great  novelty  of  combination  is  ovidng 
40  anbther  cironraftandc^  flie  trains  of  ideas, 
/which  atfc  earried  ^6n  in  onr  waking  thoughts,  arfc 
4h  9at  drastfna  diflJjv erediiu  a  thoulUiHi  plaices  by 
,Ae.  ifwl^peftfion  of  yoiition,  and  the  abfcncc  of 
trnlativc  ideas,  and  are  hence  perpetually  falling 
into  now- ^tenations.  Aa -explained  in  SeS. 
.XVI,  U  9.  For  the  piower  of  volition  is  perpe** 
toaUSy  fj^rted  during  our  waking  hours,  in  com- 
^f^ri^g.RWr  paffiog  trains  of  ideas  with  ourac- 
jjuire^  ^^Miowledgc  of  nature,  and  thus  forms 
.many  inttrnpediate  links  in  their  catenation. 
And  the  irritative  ideas  excited  by  the  ftiniulus 
-of  the  obje^,  with  \yhich  we  are  furrounded, 
.are  every  ippment  irUrodedupon  us^  and  form 
other  links  of  our  unceafing  catenations  of  ideas. 

lO*  The  abfence  of  the  ftimuli  of  external  bo- 
dies, and  of  volition,  in  our  dreaips  reiiders  tt»e 
organs  of  fcnfe  liable  to  be  more  ftrongly  affected 
-by  the  powers  of  fenlation,  and  of  afibciafion, 
:  Fbf  ow:  defines  or  awrfions,  or  the  obtrufions  of 
.Yurrouoding  bodies,  dilfever  the  fen&iire  and 
-"#Cociate  tribes  of  ideas  m  our  waking  hours  by 

introducing 
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introducing  thofeof  irritafionand  volition  amongil 
them.  Ifcncc  proceeds  the  fuperior  diftindtnefs 
of  pleafuraWe  or  painful  imagery  in  our  fleep j 
for  we  recal  the  figure  and  the  features  of  a  long 
loft  friend,  whom  we  loved,  in  our  dreams  with 
much  more  accuracy  and  vivacity  than  in  our 
waking  thoughts.  This  circumftance  contributes 
to  prove,  that  our  ideas  of  imagination  are  reite- 
rations of  thofc  motions  of  our  organs  of  fenfe, 
which  \yere  excited  by  external  objedbs;  becaufe 
while  we  are  expofed  to  the  fUmuli  of  prefent 
objeAs,  our  ideas  of  abfent  objects  cannot  be  fo 
diftin<9:ly  formed, 

11.  The  rapidity  of  the  fucceflion  of  tranf- 
a6Uons  in  our  dreamy  is  almoft  inconceivable; 
infomuch  that,  when  we  are  accidentally  awaken- 
cd  by  the  jarring  of  a  door,  which  is  opened  into 
our  bedchamber,  we  fometimes  dream  a  whole 
hiftory  of  thieves  or  fire  in  the  very  inflant  of 
awaking. 

During  the  fufpenfion  of  volition  we  cannot 
compare  our  other  idea*  with  thofe  of  the  parts 
of  time  in  which  theyexift;  that  is,  we  cannot 
compare  the  imaginary  fccne,  which  is  before  us, 
with  thofe  changes  of  it,  which  precede  or  follow 
it:  becaufe  this  acl  of  comparing  requires  recol- 
le<ftion  or  voluntary  exertion.  Whereas  in  our 
waking  hours,  we  are  perpetually  making  this 
comparifon,  and  by  that  means  our  waking  ideas 
are  kept  cpnfiftent  with  each  other  by  intuitive 

U  4  analog}^; 
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analogy ;  but  this  comparifon  retards  the  fuccef- 
fion  of  them,  by  occafioning  their  repetition. 
Add  to  this,  that  the  tranfkAioxis  of  our  dreama 
confift  chiefly  of  vifible  ideas,  and  that  a  whole 
hiftory  of  thieves  and  fire  may  be  beheld  in  an 
inftant  of  time  like  the  figures  in  a  picture. 

12.  Prom  this  incapacity  of  attending  to  the 
parts  of  time  in  eur  dreams,  arifes  our  ignorance 
of  the  length  of  the  night ;  which,  but  from  our 
conftant  experience  to  the  contrary,  we  fhoul^ 
conclude  was  but  a  few  minutes,  when  Qur  fieep 
is  perfedt.  The  fame  happens  in  our  reveries; 
thus  when  we  are  pofleffcd  with  vehement  joy, 
grief,  or  anger,  time  appears  fliort,  for  we  exert 
no  volition  to  compare  the  prefcnt  fcenery  with 
the  pad  or  future;  but  when  we  are  compelled 
to  perform  thofe  exercifes  of  mind  or  body,  which 
are  unmixed  with  paflion,  as  in  travelling  over  a 
dreary  country,  timp  appears  long;  for  our  de- 
fire  to  finifli  our  journey  occafiqns  us  more  fre- 
quently to  compare  our  prefcnt  fituation  with  tlie 
parts  of  time  or  place^  whicl^  are  before  and  be- 
hind us. 

So  when  we  are  enveloped  in  deep  cdntem^ 
plation  of  any  kind,  or  in  reverie,  as  in  reading 
a  very  interefting  play  or  romance,  we  meafure 
time  very  inaccurately;  and  hence,  if  a  play 
greatly  afFe<ft$  our  pafllons,  the  abfurdities  of 
pafl[ing  over  many  days  or  years,  and  of  perpc- 
^ua}  changes  pf  place,  are  not  perceived  by  the 
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audience;  as  is  experienced  by  every  one,  who 
reads  or  fees  fome  plays  of  the  iromortal  Shak- 
Ipcare ;  but  it  is  neceflary  for  inferior  authors  to 
obferve  thofe  rules  of  the  viJovop  and  wptirov  incuU 
cated  by  Ariftotle,  becaufe  their  works  do  not 
intereft  the  paffions  fufficientlyto  produce  com- 
plete reverie. 

Thofe  works,  however,  whetlier  a  romance  or 
a  fermon,  which  do  not  intereft  us  fo  much  as  to 
induce  reverie,  may  neverthelefs  incline  us  to 
ileep.     For  thofe  pleafur^ble  ideas,  which  arc 
prefented  to  us,  and  are  too   gentle  to  excite 
laughter,   (which  is  attended  with   interrupted 
voluntary  exertions,  as  explained  Se6t.  XXXIV- 
1.  4.)  and  which  are  not  accompanied  with  any 
ether  emotion,  which  ufually  excites  fome  volim- 
tary  exertion,   as  anger,   or  fear,   are  liable  to 
produce  fleep;  which  confifts  in  a  fufpenfion  of 
all  volimtary  power.    But  if  the  ideas  thus  pre- 
fented to  us,  intereft  our  attention,  and  are  ac- 
companied with  fo  much  pleafurable  or  painful 
fenfation  as  to  excite  our  voluntary  exertion  at 
the  fame  time,  reverie  is  the  confequence.     Hence 
an  interefting  play  produces  reverie,  a  tedious 
pne  produces  Ileep:  in  the  latter  we  become  ex- 
haulied  bv  attention,  and  are  not  excited  to  any 
voluntary  exertion,  and  therefore  fleep?  in  the 
former  we  are  excited  by  fome  emotion,  which 
prevents  hy  its  pain  the  fufpenfion  of  volition, 

pad 
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^d  in  as  ^uch  as  it  intcrcfts  us,  indaces  reverie, 
as  exglainpd  in  the-next  Sc<ftion. 
.  But  when  our  flcep  is  imperfect,  as  when  we 
bavc^ietermined  to  rife  in  half  an  hour,  time  ap- 
pears longer  to  us  than  in  nioft  otlicr  fitoations. 
Here  our  folicitude  not  to  overfleep  the  deter- 
mined time  induces  us  in  this  imperfcA  fleep  to 
compare  the  quick  changes  of  hnagined  fccnery 
with  the  parts  of  time  or  place,  they  would  have 
taken  up,  had  they  real  exigence;  and  tliat  more 
frequently  than  in  our  waking  hours ;  and  hence 
the  time  appears  longer  to  us:  and  I  makene 
dbubti  but  the  permitted  time  appears  long  to  % 
man  going  to  the  gallows,  as  the  fear  of  its  quick 
lapfe  will  make  him  think  frequently  about  it. 

13.  As  we  gain  our  knowledge  of  time  by 
comparing  the  prefent  fccnery  with  the  pad  and 
future,  and  of  place  by  comparing  the  fituatipm 
of  objects  witli  each  other;  fo  wc  gain  our  idea 
of  confcioufnefs  by  comparing  ourfelves  with  the 
fccnery  around  us ;  and  of  identity  by  comparijig 
our  prcfcnt  confcioufnefs  with  our  pall  cpnfclouf 
nefs :  as  we  never  think  of  time  or  place,  but 
when  we  make  the  comparifons  above  mentioned, 
fowe  never  think  of  confcioufnefs,  but  when  we 
compare  our  own  exiftence  with  that  of  other  ob- 
jects ;  nor  of  identity,  but  when  we  compare  our 
prefent  and  our  paft  confciouftiefs.  Hence  the 
confcioufnefs  of  Qur  ovn\  exiftence,  and  of  our 

identity, 
8* 
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identity,  is  owing,  to  a  voluntary  exertion  of  our 
minds:  and  on  that  account  in  our  complete 
dreams  we  neither  meafi^-e  time,,  are  furprifed  af 
the  fudden  changes  of  place,  nor  attend  to  our 
own  exiftcnce,  or  ideptity  v  becaufe  our  power  of 
volition  is  fufpended..  But  all  thcfe  circumftanccs 
are  n^ore  or  lefs  obfcrvable  in  our  incomplete 
ones;  for  then  we  attend  a  little  to  the  lapfe  of 
time,  and  the  changes  of  place,  and  to  our  own 
e:uftence ;  and  even  to  our  identity  of  perfon ;  for 
a  lady  feldom  dreatps,  that  fhe  is  a  foldier;  nor 
:a  man,  that  be  is  bi;ougbt  to  bed.    . 

14.  As  long  as  ouf  fcnlatipns.ODly  excite  their 
Jfenfual  motions,  or  ideas,  our  fleep  continues 
found;  tnjt  as  fooii  as  they  excite  defire?  or  aver- 
fions,  our  fleep  becomes  iroperfedt*  and  when 
that  defire  or  averfipn  is  fo  ftrong,  as  to  produce 
voluntary  motions,  we  begin  to  awake;  the  lar- 
ger mufcles  of  the  body  are  brought  into  a<5lion 
to  remove  that  irritation  or  fenfation,  which  a 
continued  pofture  has  caufedj  we  flretch  oiu* 
limbs,  and  yawn,  and  our  fleep  is  thus  broken 
by  the  accumulation  of  voluntary  power. 

Sometimes  it  happens,  that  the  a6l  of  waking 
is  ^denly  produced,  and  this  foon  after  ihe 
commencement  of  fleep;  which  is  occalioned  by 
ibme  fenfation  fo  difagreeable,  as  inftantaneoufly 
to  excite  the  power  of  volition;  and  a  temporary 
a<^tion  of  all  the  voluntary  motions  fuddenly  fuc- 
i^eeds^  and  we  ilart  awake.    This  is  fometimes 

accompanied 
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accompanied  with  loud  noife  in  the  ears,  and 
with  fome  degree  of  fear;  and  when  it  is  in  great 
cxcefs,  fo  as  to  producb  Continued  convuifive 
jhotions  of  thofe  mulcles,  which  arc  generally 
fobfervient  to  volition,  it  becomes  epilepfy:  the 
fits  of  which  in  fome  patients  generally  commence 
during  fleep.  This  differs  from  the  night-mare 
defcribed  in  No.  3.  of  this  Seftion,  becaufe  in 
that  the  difagreeable  Ijenfation  is  not  fo  great  as 
to  excite  the  power  of  volition  into  atflion ;  for  as 
foon  as  that  happens,  the  difcafe  ceafes. 

Another  circumftancc,  which  fometimes  awakes 
people  foon  after  the  commencement  of  their 
fleep,  is  where  the  voluntary  power  is  already  fo 
great  in  quantity  as  almoft  to  prevent  them  from 
falling  alleep,  and  then  a  little  accumulation  of 
it  foon  again  awakens  themj  this  happens  in 
cafes  of  infanity,  or  where  the  mind  has  been 
lately  much  agitated  by  fear  or  anger.  There  is 
another  cicumftancc  in  which  fleep  is  likewife  of 
Ihort  duration,  which  arifes  from  great  dcbilit}-, 
Bs  after  great  over- fatigue,  and  in  fome  fevers, 
where  the  flrength  of  the  patient  is  greatly  dimi- 
nilhcd :  as  in  thefe  cafes  the  pulfe  intermits  or 
flutters,  and  the  i^efpiration  is  prcvioiifly  affcAed, 
it  fecms  to  originate  from  the  want  of  fome  vo- 
luntary efforts  to  facilitate  refpiration,  as  when 
we  are  awake,  and  is  further  treated  of  in  Vol* 
ir.  Clafs  I.  2.  1.  2.  on  the  Difeafes  of  the  Volun- 
tary Power.    Art,  Somijus  interruptus, 

15,  Wc 


Sect.  XVIII.  15.        OF  SLEEP.  .^i 

16.  We  come  now  to  thofc  motions  which 
depend  on  irritation.  The  motions  of  the  arte- 
rial and  glandular  fyftems  continue  in  our  fleep^ 
proceeding  flower  indeed,  but  ftronger  and  more 
uniformly,  than  in  our  waking  hours,  when  they 
are  incommoded  by  external  flimuli,  or  by  the 
movements  of  volition ;  the  motions  of  the  muf- 
clcs  fubfervient  to  refpiration  continue  to  be  fti- 
mulated  into  action,  and  the  other  internal  fenfes 
of  hunger,  thirft,  and  luft,  are  not  only  occafi- 
bnally  excited  in  our  flecp,  but  their  irritative  mo- 
tions are  fucceeded  by  their  ufual  fenfations,  and 
make  a  part  of  the  farrago  of  our  dreams.  Thefc 
fenfations  of  the  want  of  air,  of  hunger,  thirft, 
and  luft,  in  our  dreams,  contribute  to  prove, 
that  the  nerves  of  the  external  fenfes  are  alfo 
alive  and  excitable  in  our  fleep ;  but  as  the  fti- 
muli  of  external  objects  are  either  excluded  from 
them  by  the  darknels  and  filence  of  the  night,  or 
their  accefs  to  them  is  prevented  by  the  fufpen- 
lion  of  volition,  thefe  nerves  of  fenfc  fall  more 
readily  into  their  connexions  with  fcnfation  and 
with  affociation ;  becaufe  much  fenforial  power, 
which  during  the  day  was  expended  in  moving 
the  external  organs  of  fenfe  in  confequence, of  ir- 
ritation from  external  ftimuli,  or  in  confequence 
of  volition,  becomes  now  in  fome  degree  accur 
mulated,  and  renders  the  internal  or  immediate 
organs  of  fenfe  more  eafily  excitable  by  the  other 
fenforial  powers.    Thus  in  refpe6t  to  the  eye,  the 

irritation 
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irritation  from  external  ftimuli,  and  the  power 
of  volition  during  our  waking  hours,  elevate  the 
eye-lids,  adapt  the  aperture  of  the  iris  to  the 
quantity  of  light,  the  tbcus  of  the  cryftalline  hu- 
mour, and  the  angle  of  the  optic  axifes  to  the 
diftancc  of  the  objedl,  all  wliich  perpetual  a<ftivi- 
ty  duritig  the  day  expends  much  fenforial  power, 
^wfiich  is  favcd  during  our  fleep. 

Hence  it  appears,  that  not  only  thofe  parts  of 
the  fyftem,  which  are  always  excited  by  internal 
ftimuli,  as  the  ftomach,  inteftinal  canal,  bile^ 
du6ls,  and  the  various , glands,  but  the  organs  of 
fenfe  alfo  may  be  more  violently  excited  into 
adlion  by  the  irritation  from  internal  ftimuli,  or 
by  fenfation,  during  our  fleep  than  in  our  wak* 
ing  hours;  becaufc  during 'the  fufpenfion  of  vo- 
lition, tliere  is  a  greater  quantity  of  the  fpirit  of 
animation  to  be  expended  by  the  other  fenforial 
powers.  On  this  account  our  irritability  to  in- 
ternal ftimuli,  and  our  fenfibility  to  pain  or  plea- 
fure,  is  not  only  greater  in  fleep,  but  increafcs  as 
our  fleep  is  prolonged.  Whence  digeftion  and 
fecretion  are  performed  better  in  fleep,  than  ia 
our  waking  liours,  and  our  dreams  in  the  morn- 
ing have  greater  variety  and  vivacity,  as  our  fen- 
fibility increafes,  than  at  night  when  we  firft  lie 
down.  And  hence  epileptic  fits,  which  arc 
always  occafioned  by  fome  difagreeable  fenfation, 
fo  frequently  attack  thofe,  who  are  fubjeft  to 
them,  in  their  fleep;  becaufe  at  this  time  the 

fyftem 
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lyftcm  is  mbi^' excitable  by  painful  fenfation  in 
confcquence  of  internal  llimuli ;  and  the  power 
of  voKtidn  is  then  fuddenly  exerted  to  relieve  this 
pain,  as  explained  Seel.  XXXIV.  1,  4. 

Thete  is  a  difeafe,  which  frequently  affe^ls^ 
children  in  the  cradle,  which  is  tenned  ecftafy, 
and  fettns  to  confift  in  certain  exertions  to  re- 
lieve painful  fenfation,  in  which  the  voluntary 
power  is  not  fo  far  excited  as  totally  to  awakea 
them,  and  yet  is  fufficient  to  remove  the  diiagree- 
ablc  fenfation,  which  excites  it;  in  this  cafe 
changing  the  pofture  of  the  child  frequently  re- 
lieves it  ' 

I  have  at  this  time  under  my  care  an  elegant 
young  man  about  twenty-two  years  of  age,  wha 
fcldom  flecps  more  than  an  hour  without  expe- 
riencing a  c6nvulfion  fit ;  which  ceafcs  in  about 
half  a  minute  without  any  fubfequcnt  fii^or- 
Large  dofcs  of  opium  only  preventfed  th^  parox- 
yfnis,  fo  long  as  they  prterented  him  from  lleep^ 
ing  by  the  intoxication,   which  they  iiaduced. 
Other  medicines  had  no  effect  dn  him.     He  wa» 
gently  awakened  every  half  hour  for  one  nighty 
but  without  good  efFed,  as  he  foon  flept  again^ 
and  the  fit  returned  at  about  the  fame  periods  of 
time,  for  the  accumulated  fenforial  power,  which 
occalioned  the  incrcafed  fenfibility  to  pain,  wa« 
not  thud- cxhauftcd.    This  cafe  evinces,  that  the 
fenfibility  of  the  fyllem  to  internal  excitation  ir*- 
crcafcs,  as  our  flcep  is  prolonged ;  till  the  pain 

thus 
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thus  occasioned  produces  voluntaiy  exertion; 
ivhich>  wheu  it  is  in  its  iifual  degree,  only  awakens 
us ;  but  when  it  is  more  violent,  it  occafkms  con- 
vulfions. 

The  cramp  in  the  calf  of  the  leg  is  another 
kind  of  convulfion,  which  generally  commences 
in  fleep,  occafioned  by  the  continual  increafe  of 
irritability  (rom  internal  flimuli,  or  of  fenfihility, 
during  that  Hate  of  our  exiftencc.    The  cramp  is 
a  violent  exertion  to  relieve  pstin,  generally  either 
of  the  Ikin  from  cold,  or  of  the  bowels,  as  in  <pmc 
.  diarrhoeas,  or  from  the  mufcles  having  been  pre- 
vioufly  overftretched,  as  in  walking  up  or  down 
,  fleep  hills.    But  in  thefe  conviilfions  of  tlie  muf- 
cles, which  form  tlie  calf  of  the  leg,  the  con- 
traAioii  is  fo  violent  as  to  occafion  another  pain 
in  confequcnce  of  their  own  too  violent  conti'ac- 
tion,  as  foon  as  tlie  original  pain,  which  caufed 
the  contradtion,  is  removed.     And  hence  the 
crariip,  or  fpafm,  of  thefe  mufcles  is  continued 
without  intermiffion  by  this  new  pain,  unlike  the 
alternate  convulfions  and  remiffions  in  epileptic 
'  fits.     The  reafon,  that  the  contradion  of  tliefe 
mufcles  of  the  calf  of  tlie  leg  is  more  violent  dur- 
ing their  convulfion  than  tlist  of  others,  depends 
on  the  weaknefs  of  their  antagonift  mufcles ;  for 
after  thcle  have  been  contraAed  in  their  ufual  ac- 
tion, as  at  eyery  ivCp  in  walking,  they  arc  again 
.extended,  not,  as  mod  otlicr  mufcles  are,  by  their 

antagpnifts^  but  by  tho.  weight  of  the  whole  body 

on 
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on  the  balls  of  the  toes ;  and  that  weight  applied ' 
to  great  mechanical  advantage  on  the  heel,  that 
is,  on  the  other  end  of  the  bone  of  the  foot,  which 
thus  acts  as  a  lever. 

Another  difeafe,  the  periods  of  which  general-  * 
ly  commence  during  our  deep,  is  the  afthma. 
Whatever  may  be  the  remote  caufe  of  paroxyfn(is 
ofafthma,  the  immediate  caufe  of  the  convulfive 
refpiration,  whether  in  the  common  afthma,  or 
in  what  is  termed  the  convulfive  afthma,  which 
are  perhaps  only  different  degrees  of  the  fame 
difeafe,  muft  be  owing  to  violent  voluntary  ex- 
ertions to  relieve  pain,  as  in  other  convulfions ; 
and  the  incrcafe  of  irritability  to  internal  ftimuli, 
or  of  fenfibility,  during  fleep  muft  occafion  them 
to  commence  at  this  time. 

Debilitated  people,  who  have  been  unfortu- 
nately  accuftomed  to  great  ingurgitation  of  fpi- 
riluous  potation,  frequently  part  with  a  great 
quantity  of  water  during  the  night,  but  with  not 
more  than  ufual  in  the  day  time.  This  is  owing 
to  a  beginning  torpor  of  the  abforbent  fyftem, 
and  precedes  anafarca,  which  commences  in  the 
day,  but  is  cured  in  the  night  by  the  increafe  of  the 
irritability  of  the  abforbent  fyftem  during  fleep, 
which  thus  imbibes  from  the  cellular  membrane 
the  fluids, '  which  had  been  accumulated  there 
during  the  day;  though  it  is  poflSble  the  hori- 
zontal pofition  of  the  body  may  contribute  fome- 
thing  to  this  pui-pofe,  and  alfo  the  greater  ini- 

voL.  I.  X  tability 
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Ubility  of  fome  branches  of  the  abfoibent  vcflels, 
which  open  their  mouths  in  the  cells  of  the  cel- 
lular membrane,  than  that  of  other  branches. 

As  foon  as  a  pcrfon  begins  to  fleep,  the  irrita- 
bility .  and  fenfibility  of  the  f)rllem  begin  to  in- 
crcafe,  owing  to  the  fufpenlion  of  volition  and  the 
exclulion  of  external  ftimuli.  Hence  the  a6lions 
of  the  vcflels  in  obedience  to  internal  Simula- 
tion become  ftronger  and  more  energetic,  though 
lefs  frequent  in  refpeft  to  number.  And  as  many 
of  the  fecretions  arc  incrcafed,  fo  the  heat  of  the 
fyftem  is  gi-adually  increafed,  and  the  extremi- 
ties of  feeble  people,  which  had  been  cold  during 
the  day,  become  warm.  Till  towards  morning 
many  people  become  fo  warm,  as  to  find  it  necef- 
fary  to  throw  off  fprnc  of  their  bed-clothes,  as 
foon  as  they  awake ;  and  in  others  fweats  are  fo 
liable  to  occur  towards  morning  during  their 
fleep. 

Thus  tliofe,  who  arc  not  accuflomcd  to  fleep 
in  .  the  open  air,  arc  very  liable  to  take  cold,  if 
they  happen  to  fall  afleep  on  a  garden  bench,  or 
in  a  carriage  with  the  window  open.  For  as  the 
fyfl:em  is  wanner  during  fleep,  as  above  explain- 
ed, if  a  current  of  cold  air  afFc6ts  any  part  of 
the  body,  a  torpor  of  that  part  is  more  cfFc(9^ally 
produced,  as  when  a  cold  blaft  of  air  through  a 
key-hole  or  cafement  falls  upon  a  perfon  in  a 
warm  room.  In  tliole  cafes  the  afFedled  part  pof- 
feflcs  lefs  irritability  in  refpedl  to  heat,  from  its 

having 
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having  prcvioufly  been  expofed  to  a  greater  fti- 
mulus  of  heat,  as  in  the  warm  room,  or  during 
fleep ;  and  hence,  when  the  ftUnulus  of  heat  is 
diminifhed,  a  torpor  is  liable  to  enfue ;  that  is, 
we  t^.e  cold.  Hence  people  who  fleep  in  the 
open  air,  generally  feel  chilly  both  at  the  ap^ 
preach  of  fleep,  and  on  their  awaking ;  and 
hence  many  people  are  perpetually  fubje6t  to  ca- 
tarrhs if  they  fleep  in  a  lefs  warm  head-drefs,  than 
that  which  they  wear  in  the  day. 

16.  Not  only  the  fenforial  powers  of  irritation 
and  of  fenfalion,  but  that  of  aflbciatidn  alfo  ap- 
pear  to  a6t  with  greater  vigour  during  the  fufpen- 
fion  of  volition  in  fleep.  It  will  be  fliewn  in 
another  place,  that  the  gout  generally  firft  at- 
tacks the  liver,  and  that  afterwards  an  inflamma- 
tion of  the  ball  of  the  great  toe  commences  by 
afl^ciation,  and  that  of  the  liver  ceafes.  Now  as 
this  change  or  metaftafis  of  the  activity  of  the 
fyflem  generally  commences  in  fl^p,  it  follows, 
that  thefe  aflbciations  of  motion  exifl:  with  great* 
er  energy  at  thaf  time ;  that  is,  that  the  fenfo- 
rial faculty  of  aflbciation,  like  thofe  of  irritation 
and  of  fenfation,  becomes  in  fome  meafure  accu- 
mulated during  the  fufpcnlion  of  volition. 

Other  aflbciate  tribes  and  trains  of  motions,  as 
well  as  the  irritative  and  fenfitive  ones,  appear  to 
be  increafed  in  their  aftivity  during  the  fufpen- 
fion  of  volition  in  fleep.     As  thofe  which  contri- 

X  2  bute 
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bute  to  circulate  the  blood,  and  to  perform  the 
various  fecretions ;  as  well  as  the  affociatc  tribes 
and  trains  of  ideas,  which  contribute  to  fumifli 
the  perpetual  dreams  of  our  dreaming  imagina- 
tions..; ^^ 

In  fleep  the  fecretions  have  generally  bete  fup- 
pofed  to  be  diminifhed,  as  the  expectorated  mu- 
cus in  coughs,  the  fluids  difcharged  in  diarrhoeas, 
and  in  falivation,  except  indeed  the  fecretion  of 
fweat,  which  is  often  vifibly  increafed.  This  er- 
ror fccms  to  have  arifcn  from  attention  to  the  ex- 
ci-etions  ratlier  than  to  the  fecretions.  For  the 
Ibcretions,  except  that  of  fweat,  are  generally  re- 
ceived into  refervoirs,'  as  the  urine  into  the  blad- 
der, and  the  mucus  of  the  inteftincs  and  lungs 
into  their  rcfpedive  cavities ;  but  thcfe  refervoirs 
do  not  exclude  lliefe  fluids  immediately  by  their 
ftimulus,  but  require  at  t])c  fame  time  fome  vo- 
luntary efforts,  and  therefore  permit  them  to  re- 
main during  fleep.  And  as  they  thus  continue 
longer  in  thofe  receptacles,  in  our  flecping  hours,  a 
greater  part  is  abforbcd  from  them,  and  the  remain- 
der becomes  thicker,  and  fometimes  in  lefs  quan- 
^  tity,  though  at  the  tiuic  it  was  fecretcd  the  fluid 
was  in  greater  quautity'than  in  our  waking  hours. 
Tims  the  urine  is  higher  coloured  after  long  fleep ; 
which  fhews,  that  a  greater  quantity  has  been  fe- 
crcted,  and  that  more  of  the  aqueous  and  faline  part 
has  been  reabforbed,  and  the  earthy  part  left  in  the 
bladder ;  hence  thick  urine  in  fevers  fliews  only 

a  greater 
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a  greater  aftion  of  the  veflels  which  fecrete  it  in 
the  kidneys,  and  of  thofe  which  abforb  it  fr6m 
the  bladder. 

'  *  The  fame  happens  to  the  mucus  expcdorated 
in  coughs,  which  is  thus  thickened  by  abforption 
of  its  aqueous  and  faline  parts ;  and  the  fafn6  of 
the  feces  of  the  intcftiries.  From  hence  it  ap- 
pears, and  from  what  has  been  faid  in  No.  15  of 
this  Seftion  concerning  the  increafe  of  irritabili- 
ty and  of  fcRfibihty  during  fleep, '  that  the  fecncr 
tions  are  in  general  rather  increafed  than  diiiii- 
nifhed  during  thefe  hours  of  our  exiftence;  and 
it  is  probable  that  nutiitioa  is  ahnoft  entirely  per* 
formed  in  fljeep ;  and  that  young  animals  grow 
more  at  this  time  than  in  their  waking  hours,  as 
young  plants  have  long  finbe  been  obferved  to 
grow  more  in  the  night,  which  is  their  time  of 
fleep. 

17.  Two  other  remarkable  circumftances-  of 
our  dreaming  ideas  arc  their  inconfiftcncy,  and 
the  total  abfence  of  furprife.  Thus  we  feeni  to 
be  prefent  at  more  extraordinary  mctimor- 
phofes  of  animals  or  trees,  than  are  to  be  met 
with  in  the  fables  of  antiquity;  and  appear  to  be 
tranfported  from  place  to  place,  which  feas  divide, 
as  quickly  as  the  changes  of  fcenery  arc  perform- 
ed in  a  play-houlc  ;  and  yet  are  not  fenfible  of 
their  inconfiftency,  nor  in  the  leall  degree  af» 
fe6led  with  furprife. 
We  muft  confider  this  circumllance  more  mi- 
X  3  nutely. 
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nutely.  In  our  waking  trains  of  ideas,  thofc  th^t 
are  inconfiilcnt  with  the  ufual  order  of  nature,  fo 
rarely  have  oocun  ed  to  us,  that  their  connexion 
is  the  flighted  of  all  others :  hepcc,  when  a  con*' 
fiftcnt  train  of  ideas  is  exhaufted,  we  attend  to 
the  external  ftimuli,  tliat  ufually  furround  us, 
rather  than  to  any  incpnfiftent  idea,  which  might 
otberwife  prefent  itfelf :  and  if  an  inconfiftent 
idea  Ihould  intrude  itfelf,  we  immediately  com- 
pare it  with  the  preceding  one,  md  voluntarily 
rejeS  the  train  it  would  introduce ;  this  appean 
iiirther  in  the  ScdUon  on  Reverie,  in  which  il^c 
ofthe  mind  external  flimuli  are  riot  attended  to, 
and  yet  the  ftreams -of  ideas  are  kept  confift^nt 
by  the  efiorts  of  volition*  But  as  our  faculty  of 
volition  is  fufpended,  and  all  external  ilimuli  aro 
excluded  in  fleep,  this  flighter  cohiiexion  of  ideas 
.  takes  place ;  and  the  train  is  faid  to  be  inconfift-' 
cnt;  that  isj  diffinular  to  the  ufual  order  of 
nature. 

But,  when  any  confiftent  train  of  fenfitive  or 
voluntary  ideas  is  floTving  along,  if  aqy  external 
ftimulus  affeils  us  lb  violently,  as  to  intrude  ini- 
tative  ideas  forcibly  into  the  mind,  it  difunites  the 
former  train  of  ideas,  and  we  are  affecSed  with  fur* 
prife.  Xhefe  flimuli  of  unufual  energy  or  nox^lty 
not  only  difunite  our  common  trains  of  idea%  but 
the  trains  of  mufcular  motions  alfo,  which  have  not 
been  long  eftablifhed  by  habit,  and  difturb  thofe 
that  have.  Some  people  become  motionlefs  by 
gfeat  furprife^  the  fits  of  hipcup  and  of  ague  have 

been 
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been  often  removed  by  it,  and  it  even  afKpdls  t^e 
iriovements  of  the  heart,  and  arteries;  but  in  our 
fleep,  all  external  ftimuli  are  excluded,  and  in 
confequence  no  furprifc  can  exift.  Sc?  Sc<Stwp 
XVII,  3.  7. 

18.  We  frequently  awake  with  pleafure  from 
a  dream,  which  has  delighted  us,  without  bcitig 
able  to  recolle6l  the  tranfadlions  of  it ;  unlels 
perhaps  at  a  diftance  of  time,  fome  analogous  id^ 
may  introduce  afrefti  this  forgotten  train  :  and  hi 
our  waking  reveries  we  fometimes  in  a  moment 
lofe  the  train  of  thought,  but  continue  to  feel  the 
glow  of  pleafure,  or  the  depreffion  of  fpirits,  it 
occaiioned :  whilft  at  other  times  wc  can  retraoc 
with  eafe  thefe  hiftories  of  our  reveries  and 
dreams. 

The  above  explanation  of  furprife  throws  Jigbt 
ppon  this  fubjeft.  When  we  are  fuddenly  awak- 
ed by  any  violent  ftimulus,  the  furprife  totally 
difunites  the  trains  of  our  fleeping  ideas  from 
thofe  of  our  waking  ones;  but  if  we  gradually 
awake,  this  does  not  happen  ;  and  we  readily  un- 
ravel the  preceding  trains  of  imagination. 

JQ.  There  are  various  degrees  of  furprife; 
the  more  intent  we  arc  upon  the  train  of  ideas, 
which  we  are  employtjd  about,  the  more  violent 
muft  be  the  ftimulus  that  interrupts  them,  and 
the  greater  is  the  degree  of  furprife.  I  have  ob- 
ferved  dogs,  who  have  flept  by  the  fire,  an4  by 
their  qbfcure  barking  and  ftruggling  have  ap- 
X  4  peared 
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-jjcared  very  intent  on  their  prey,  that  Ihcwcd 
great  furprife  for  a  few  feconds  after  their  awak- 
ing by  looking  eagerly  around  them  ;  which  they 
*da  not  do  at  pther  times  of  waking.  And  an  in- 
telligent friend  of  mine  has  remarked,  that  his 
lady,  who  firequently  fpeaks  much  and  arficulate- 
ly  in  her  fleep,  could  never  recollcdl  her  dreams 
in  the  morning,  when  this  happened  to  her:  but 
that  when  fhe  (^d  not  fpeak  in  her  fleep,  fhe 
could  always  recolle<5l  them. 

Hence,  when  our  ferifaitions  aS:  fo  ftrongly  in 
fleep- as  to  influence  the  larger  mufcles,  as  in 
thofe,  who'  talk  or  ftruggle  in  their  dreams ;  or 
in  thofe,  who  are  affected  with  complete  reverie 
(as  dcfcribed  in  the  next  Seftion),  great  furprife 
is  produced,  when  they  awake ;  and  thefe  as 
-well  as  thofe,  who  arc  completely  drunk  or  deli- 
rious, totally  foi^ct  afterwards  their  imnginatiom 
at  thofe  times. 

20.  As  the  immediate  caufe  of  fleep  confifis 
in  the  fufpenfion  of  volition,  it  follows,  that 
whatever  diminiflics  the  general  quantity  offen- 
forial  power,  or  derives  it  from  the  faculty  of 
volition,  \V'ill  conftitute  a  remote  caufe  of  fleep ; 
fuoh  as  latigue  from  mufcular  or  mental  exer- 
tion, which  diminiflies  the  general  quantity  of 
'  fcnforial  poWer ;  6r  an  incrcafc  of  the  fenfitivc 
motions,  as  by  attending  to  foft  mufic,  which 
diverts  the  fenforial  power  from  the  faculty  of 
volition ;  or  laftly,  by  increafe  of  tlie  irritative 

•  *  motions, 
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motions,  as  by  wine,  or  food,  or  warmth ;  which 
not  only  by  their  expenditure  of  fetiforial  power 
diminilh  the  quantity  of  volition ;  but  alfo  by 
their  producing  pleafureable  fenfations  (which 
occalion  other  niufcular  or  fenfual  motions  in  con* 
fequence),  doubly  decrcafe  the  voluntary  power, 
and  thus  more  fojcibly  produce  fleep.  See  Scit. 
XXXIV.  1.  4. 

Another  method  of  inducing  fleep  is  delivered 
in  a  very  ingenious  work  lately  publiftied  by  Dr. 
Bcddoes.  Who  after  lamenting  that  opium  fre- 
quently occafions  reftleflhefe,  thinks,  *^  that  in 
moft  cafes  it  would  be  better  to  induce  fleep  by 
the  abftra<5lion  of  ftimuli,  than  by  exhaufting  the 
excitability;"  and  adds,  *^  upon  this  principle 
we  could  not  have  a  better  foporific  than  an  at 
raofphcre  with  a  diminiflied  proportion  of  oxy- 
gene  air,  and  that  common  air  might  be  admit- 
ted after  the  patient  was  afleep.*'  (Obferv.  on 
Calculus,  &c.  by  Dr.  Beddo^s,  Murray.)  If  it 
fliould  be  found  to  be  true,  that  the  excitability 
of  the  fyftem  depends  on  the  quantity  of  oxygene 
abforbed  by  the  lungs  in  refpiration  according  to 
the  theory  of  Dr.  Bcddoes,  and  of  M.  Girtanner, 
this  idea  of  fleeping  in  an  atmofphere  with  lefe 
oxygene  in  its  compofition  might  be  of  great  fer- 
vice  in  epileptic  cafes,  and  in  cramp,  and  evfen  in 
fits  of  the  afthma,  where  their  periods  commence 
from  the  increafe  of' irritability  during  fleep. 

Sleep  is  likewife  faid  to  be  induced  by  mecha- 
nic 
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nic  prdlure  on  ^e  brain  in  the  cafes  of  fpina  bi- 
fida. Where  there  has  been  a  defe^Sk  of  one  of 
the  vertebra  of  the  baok^  a  tumour  is  protruded 
in  confequencpf  and,  whenever  this  tumour  has 
been  comprefled  by  the  hand,,  fleq)  ^s  faid  to  be 
induced,  becaufe  the  whole  of  the  brain  both 
within  the  head  and  fpine  becomes  ix>mpre0ed  by 
the  retroceffion  of  the  fluid  within  the  tumow. 
But  l^  what  means  a  compreflion  of  the  brain 
induces  ileep  has  not  been  explained,  but  proba- 
bly by  diminiftiing  the  fecretion  of  fcnforial 
^power,  and  then  the  volimtary  motions  become 
fufpended  previoufly  to  the  irritative  ones,  as  oc- 
curs in  mod  dying  perfons. 

Another  way  of  procuring  fleep  mechanically 
was  related  to  me  by  Mr.  Brindley,  the  .femous 
canal  engineer,  who  was  brought  up  to  the  bu- 
finefs  of  a  miU-wright ;  he  told  me,  that  he  bad 
more  than  once  fceti  the  experiment  of  a  man  ex- 
lending  himfclf  acrofe  the  large  ftone  of  a  corn- 
mill,  and  that  by  gradually  letting  the  ftone 
whirl,  the  man  fell  aileep,  before  the  ftone  had 
(joined  its  full  velocity,  and  he  fuppofed  would 
luive  died  without  pain  by  the  continuance  or  in- 
QttaSt  of  the  motion.  In  this  cafe  the  centrifu- 
gal motion  of  the  head  and  feet  muft  acoumulate 
the  Uood  in  both  thofe  extremities  of  the  body, 
nnd  thus  eomprefs  the  brain* 

LafUy,  we  Ibould  mention  the  application  of 
coidi  which,  when  in  a  lefs  degree,  produces 

watchflilnefs 
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watchfttlaefs  by  the  pain  it  ocacafiooa,  and  ^it 
tfcmulous  coQVuliicsis  of  the  fubciAtaneQus  mof^ 
dcs ;  but  when  it  is  applied  in  grc^  degree^  is 
iiid  to  produce  ileq).  To  explain  this  efied  it 
lias  been  iaid^  that  as  Ati  veflels  of  the  flun  and 
C3ctremities  become  fidt  torpid  bjr  the  w^nt  of  ti»e 
ftimulus  of  heat,  and  a$  thence  Ids  blood  is  cir» 
culated  thiough  them>  as  appears  £rom  theiir  pale- 
nefs,  a  greater  qoaniity  of  blood  powredupon  the 
brain  produces  fleep  by  its  oamprdiion  of  th^it 
otff^.  But  I  ihoiild  rather  imagine,  that  the 
fenforial  power  becomes  exhauAed  by  the  co»- 
vuliive  adlions  in  confeqnence  of  the  pain  of 
cold,  and  of  the  Tolontary  exercife  prcrioufly  nfcd 
to  prcvent  it,  and  that  the  fieep  is  only  the  be* 
ginning  to  die,  as  the .  fufpenlion  of  voluntary 
power  in  lingering  deaths  precedes  for  many 
hours  the  extinction  of  the  irritative  motions. 

21.  The  following  are  the  charadleriftic  cir- 
cumfiances  attending  perfeift  fleep. 

L  The  power  of  volition  is  totally  fufpended. 

2.  ITie  trains  of  ideas  caufed  by  fenfation  pro- 
ceed with  greater  facility  apd  .vivacity ;  but  be- 
come inconfiftent  with  the  ufual  order  of  nature. 
Themufcular  motions  caufed  by  fenfation  conti* 
nue;  as  thofe  concerned  in  our  evacuations  dur- 
ing infancy,  and  afterwards  in  digeflion,*  and  in 
priapifmus. 

3.  The  irritative  mufcular  motions  continue^i 
as  thofe  concerned  in  the  circulation,  in  fecre- 

tion. 
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tion^  in  refpirsdon;.  But  the  irritative  fenfaai 
motions^  or  ideas>  are  not  excited';  as  the  imme- 
diate organs  of  fehfe  are  not  Simulated  into  ac- 
tion by  external  obje<5lS)  which  are  excluded  by 
the  external*  oi^ns  of  fenfe;  which  are  not  in 
flc^p  adapted  *o  their  recq)tibn  by  the  power  of 
volition,  BS  in  our  waking,  hours* 

4.  The  affbciate  motions  continue ;:  but  their 
iBrft  link  is  not  excited  into  adion  by  volition,  or 
Ity  external  flimuli.  In  all  refpeAs,  except  thofe 
above  n^ntipned,  the  three  laft  fcjiforial  powen 
are  fomewbat  increafed  in  energy  during  the  fuf- 
pennon  of  volition,  owing  to  the  confequent  aC' 
cumulation  of  the  fpirit  of  anitnatipn. 


15ECT. 
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SECT.    XIX. 


OJP    REVERIE. 


I.  Farlous  degrees  of  reverie.  2.  Slecp-walkcrz,  Cafe  of  a 
young  lady.  Great  furprife  at  azL^ak'nig,  And  total f orget- 
fulnefs  of  what  pajjcd  in  reverie.  3.  Nofufpenfionofv%* 
Ution  in  reverie.  4.  Senjitive  motions  continue^  and  an 
conjiftcnt.  5.  Irritative  motions  continue^  but  are  notfuc* 
ceedcd  by  fenfation.  6.  Volition  nccejfary  for  the  perception 
ef  feeble  imprejfions.  *].  Affociated  motions  continue.  8. 
Nerves  of  fenfe  are  irritable  infleep^  but  not  in  reverie^ 

9.  SomnambuU  are  not  afleep.     Contagion  received  but  once. 

10.  Definition  of  reverie. 

1.  When  we  are  employed  with  great  fenfa- 
tion  of  plcafure,  or  with  great  efforts  of  volition, 
in  the  purfuit  of  fome  interefting  train  of  ideas, 
we  ceafe  to  be  confcious  of  our  exiflence,  are  in/ 
attentive  to  time  and  place,  and  do  not  dlftin-p 
guiih  this  train  of  fenfitive  and  voluntary  ideas 
from  the  irritative  ones  excited  by  the-prefence  of 
external  obje6fa,  though  our  organs  of  fenfe  are 
furrounded  with  their  accuftomed  ftimuli,  till  at 
length  this  interefting  train,  of  ideas  becomes  ex-  ' 
haiifted,  or  the  appulfes  of  external  objeAs  arc 
applied  with  unufual  violence,  and  we  return  with 

furprife. 
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furprife,  or  with  regret,  into  the  common  track  of 
life.     This  is  termed  reverie  or  fludium. 

In  fome  conftitutions  thefe  reveries  continue  a 
coniiderable  time,  and  are  not  to  be  removed 
without  greater  difficulty,  but  are  experienced 
in  a  lefs  degree  by  us  all;  when  we  attend  ear- 
neftly  to  the  ideas  excited  by  volition  or  fenfa- 
tion,  with  their  aflbciatcd  connexions,  but  are  at 
the  fame  time  confcious  at  inten  als  of  the  ftimuli 
of  furrounding  bodies.  Thus  in  being  prefcnt  at 
a  play,  or  in  reading  a  romance,  fome  pcrfons 
are  fo  totally  abforbed  as  to  forget  their  ufual 
time  of  fleep,  and  to  neglec!:!:  their  meals ;  while 
others  are  faid  to  have  been  fo  involved  in  volun- 
tary ftudy  as  not  to  have  heard  the  difchaige  of 
artillery ;  and  there  is  a  ftory  of  an  Italian  poli- 
tician, who  could  think  fo  intenfely  on  other 
fubjeds,  as  to  be  infeniible  to  the  toiture  of  the 
rack. 

From  hence  it  appears,  that  thefe  catenations 
of  ideas  and  mufcular  motions,  which  form  the 
trains  of  reverie,  are  compofed  both  of  voluntary 
and  fenfitivc  aflbciations  of  them  ;  and  that  thefe 
ideas  diffei-  from  thofe  of  delirium  or  of  fleep,  a* 
they  are  kept  confiftent  by  the  power  of  volition; 
and  they  differ  alfo  from  the  trains  of  ideas  be- 
ktfigipg  to  infanity,  as  they  are  as  frequently  ex- 
cited by  fenfation  as  by  volition.  But  laftly,  that 
the  whole  fenforial  power  is  fo  employed  on  thefe 
trains  of  complete  reverie^  that  like  the  violent  ef^ 
Q  forts 
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fwls  of  volition,  as  in  convulfions  of  infanity ; 
or  like  the  great  adlivity  of  the  irritative  motions 
in  drunkenness ;  or  of  the  fenfitive  motions  in  de* 
lirium;  they  preclude  all  fenfktion  confequent  to 
external  flimulus. 

'2.  Thofe  perfons,  who  are  faid  to  walk  in  their 
lleep,  are  afFe<3ed  with  reverie  to  fo  great  a  de- 
gree, that  it  becomes  a  formidable  difeafe ;  the 
effence  of  which  confifts  in  the  inaptitude  of  the 
mind  to  attend  to  external  flimuli.  Many  hifto- 
riesof  this  difeafe  have  been  publilhed  by  medi- 
cal writers;  of  which  there  is  a  very  curious  one 
in  the  Laufanne  Tranfa6lions.  I  Ihall  here  fub- 
join  an  account  of  fuch  a  cafe,  with  its  cure,  for 
the  better  illuftration  of  this  fubjeA. 

A  very  ingenious  and  elegant  young  lady,  with 
light  eyes  and  hair,  about  the  age  of  feventeen,  in 
other  refpe6ls  well,  was  fuddenly  feized  foon  af- 
ter her  uj'ual  menftruation  with  this  very  wonder- 
fiJ  malady.  The  difeafe  began  with  vehement 
convulfions  of  almoft  every  mufcle  of  her  body, 
with  great  but  vain  efforts  to  vomit,  and  the  moft 
violent  hiccoughs,  that  can  be  conceived :  thefc 
were  fucceeded  in  about  an  hour  with  a  fixed 
fpal'm;  in  which  one  hand  was  applied  to  her 
head,  and  the  other  to  fupport  it :  in  about  half  an 
hour  thefe  ceafed,  and  the  reverie  beg^  fuddenly, 
and  was  at  firft  manifeft  by  the  look  of  her  eyes 
and  countenance,  which  feemed  to  exprefs.attcur 
^m*    Then  flie  c^nv^fed  aloud  with  ippiaginiwry 

perfons 
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perfons  with  her  eyes  open,  and  could  not  for 
about  anf  hour  be  brought  to  attend  to  the  ftimu- 
lus  of  external  objeds  by  any  kind  of  violence, 
which  it  was  proper  to  ufe :  thefe  fjTnptoms  re- 
turned in  this  order  every  day  for  five  or  fix  weeks. 
Thefe  converfations  were  quite  confident,  and 
we  could  under fl and,  what  fhe  fuppofed  her  ima- 
ginary companions  to  anfwer,  by  the  continua- 
tion of  her  part  of  the  difcourfe.  Sometimes  (he 
was  angry,  at  other  times  fiiewed  much  wit  and 
vivacity,  but  was  mod  frequently  inclined  to  me- 
lancholy. In  thefe  reveries  fhe  fometimcs  fmig 
over  fome  mufic  with  accuracy,  and  repeated 
whole  pages  from  the  Englifh  poets.  In  repeat- 
ing fomc  lines  from  Mr.  Pope's  works  fhe  had 
forgot  one  word,  and  began  again,  endeavouring 
to  recollecl  it ;  when  fhe  came  to  the  forgotten 
word,  it  was  fhouted  aloud  in  her  ear,  and  this 
repeatedly,  to  no  purpofe;  but  by  many  trials 
fhe  at  length  regained  it  herfelf. 
•  Thefe  paroxyfms  were  terminated  with  the  ap- 
pearance of  inexpreffible  furprifc,  and  gi*eat  fear, 
from  which  fhe  was  forae  minutes  in  recorering 
herfelf,  calling  on  her  (ifler  with  great  agitation, 
and  very  frequently  underwent  a  repetition  of 
convulfions,  apparently-  from  the  pain  of  fear. 
SeeSeft.  XVII.  3.  7. 

After  having  thus  returficd  for  about  an  hour 

every  day  for  two  or  thtee  weeks,  the  reveries 

feemed  to  become  Icfs  complete,  and  feme  of 

*     ■  their 
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their  eircumftaBces  varied;    fo  that  fhe  could 
walk  about  the  room  in  them  without  running 
againft  any  of  the  furniture;  though  thefe  mo- 
tions were  at  firft  very  unfteady  and  tottering. 
And  afterwards  Ihe  once  drank  a  difli  of  tea,  when 
the  whole  apparatus  of  the  tea-table  was  fet  be- 
fore her;  and  expreffed  fome  fufpicioni   that  a 
medicine  was  put  into  it,  and  once  feemed  to 
fincU  of  a  tuberofe,  which  was  in  flower  in  het 
chamber,  and  deliberated  aloud  about  breaking 
it  from  the  ftem,  faying,   "  it  would  make  her 
lifter  fo  charmingly  angry."     At  another  time  in 
her  melancholy  moments  fhe  heard  the  found  of 
apaffing  bell,   "  I  wilh  I  was  dead,*'   Ihe  cried, 
liftcning  to  the  bell,  and  then  taking  off  one  of 
her  Ihoes,  as  Ihe  lat  upon  the  bed,  ^f  I  love  the 
colour  black,"  fays  fhe,  "  a  little  wider,  and  a 
little  longer,  even  this  might  make  me  a  cofiin  !"— 
Yet  it  is  evident,  Ihe  was  not  fenfible  at  this  time, 
any  more  than  formerly,  of  feeing  or  hearing  any 
perfon  about  her ;  indeed  when  great  light  was 
thrown,  upon  her  by  opening  the  Ihutters  of  the 
window,   her  trains  of  ideas  feemed  lefs  melan* 
choly ;  and  when  I  have  forcibly  held  her  hands, 
or  covered  her  eyes,   Ihe  appeared  to  grow  impa- 
tient, and  would  fay,  flic  could  not  tell  what  to 
do,  for  {he  could  neither  fee  nor  move.     In  all 
thrfe  circumftances  her  pulfe  continued  unaffe6l-r 
ed  as  in  health.    And  when  the  paroxyfin  was 
roh.  I.  Y  over. 
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^r&r,  iht  cooid  never  recolleft  a  iingie  idea  of 
what  had  paiTed  in  it 

This  aftoiiiihing  difeafe,  after  the  ufe  of  many 
other  medicines  and  applications  in  vain,  was 
cured  by  very  large  dofes  of  opium  given  about 
an  hour  before  the  expeAed  returns  of  the  pa- 
roxyfms ;  and  after  a  few  relapfes,  at  the  inter- 
vals of  three  or  four  months,  entirely  difappear- 
td.  But  ihe  continued  at  times  to  have  other 
Q^ptoms  of  epilepfy* 

3.  We  fhall  only  here  confider,  what  happened 
during  the  time  of  her  reveries,  as  that  is  our 
prefent  fubje6l ;  the  fits  of  convulfion  belong  to 
another  part  of  this  treatifc.    Seft.  XXXIV.  44. 

There  feems  to  have  been  no  fufpenfion  of  vo- 
fition  during  the  fits  of  reverie,  becaufe  ftie  en- 
deavoured to  regain  the  loft  idea  in  repeating  th^ 
lines  of  poetry,  and  deliberated  about  breaking 
the  tuberofe,  and  fufpefted  the  tea  to  have  been 
medicated. 

4.  Tha  ideas  aiKl  mufcular  movements  depend- 
ing on  fenfation  were  exerted  with  their  ufual  vi- 
vacity, and  were  kept  from  being  inconfiftent  by 
the  power  of  volition,  as  appeared  fix)m  her 
whole  converfation,  and  was  explained  in  Sc&* 
XVII.  8.  7.  and  XVIII.  16. 

5.  The  ideas  and  motions  dependant  on  inita- 
tion  during  the  firft  weeks  of  her  difeafc,  whilft 
the  reverie  was  complete,  were  never  fuccecded 

by 
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bjr  the  fenfation  of  ^leafure  or  paih;  as  Ihe  nei-' 
ther  law,  heatxi,  nor  felt  any  of  the  furroundihg 
©bje<5fe.  Nor  was  it  certain  that  any  irritative 
motion^  fticcetdtd  the  ftimnlus  of  external  ob- 
je6l^,  till  the  reverie  became  lefs  complete,  and 
then  Ihe  could  walk  about  the  room  without  run- 
ning againft  the  furniture  of  it.  Afterwards, 
when  the  reverie  became  ftill  lefs  complete  from 
the  uf«  of  opium,  fome  few  irritations  were  at 
times  fucceeded  by  her  attention  to  them.  As 
when  file  fmelt  at  a  tuberofe,  and  drank  a  dilh 
of  tea,  but  this  only  when  Ihe  feemed  voluntarily 
to  attend  to  thein, 

0.  In  conirtion  lite  when  we  liften  to  diitant 
fouTids,   ot  wifli  to  diftinguifli  objcdts   in  the 
n^ght,  -we  are  obliged  ftrongly  to  exert  otir  voli- 
tion fo  difpofe  the  organs  of  fenfe  to  perceive 
them,  aiid  tb  fupprefs  the  other  trains  of  ideas, 
which  might   interrupt  thefe  feeble  fenfations. 
Hence  in  the  prefent  hiftory  the  ftrongeft  ftimnli 
were  not  perceived,  except  when  the  faculty  of 
volition  was  exerted  on  the  organ  of  fenfe ;  and 
thch  even  common  ftimuli  were  fometinies  per- 
ceived :  for  her  mind  was  fo  ftrenuoufly  eriiploy- 
ed  ih  pTlrfuing  its  onVu  trains  of  voluntary  or  fen- 
fitive  ideas,  that  no  common  ftimuli  could  fo  far 
cicite  liiir  attention  as  to  difunitc  them ;  that  is, 
the  quantity  of  volitiofi  or  of  fetifaliori  already 
exiting  was  greater  than  any,  Which  could  be 
producisd  in  confequence  of  common  degrees  of 
Y  2  llimiulation. 
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ftimulation.  But  the  few  ftimuli  of  the  tuberofe, 
and  of  the  tea,  which  Ihe  did  perceive,  were 
fuch,  as  accidentally  coincided  with  the  trains  of 
thought,  which  were  pafling  in  l>er  mind ;  and 
hence  did  not  difunite  thofe  trains,  and  create 
furprife.  And  their  being  perceived  at  all  was 
owing  to  the  power  of  volition  preceding  or  coin- 
ciding with  that  of  irritation. 

This  explication  is  countenanced  by  a  6ft 
mentioned  concerning  a  fomnambulift  in  the 
Laufanne  Tranfa(5lions,  who  fometimcs  opened 
his  eyes  for  a  fhort  time  to  examine,  where  he 
was,  or  where  his  ink-pot  flood,  and  then  ihut 
them  again,  dipping  his  pen  into  the  pot  every 
now  and  then,  and  writing  on,  but  never  open- 
ing his  eyes  afterwards,  although  he  wrote  on 
from  line  to  line  regularly,  and  corre6led  fome  er- 
rors of  the  pen,  or  in  fpelling:  fo  much  eaficr 
was  it  to  him  to  refer  to  his  ideas  of  the  pofitioos 
of  things,  than  to  his  perceptions  of  them. 

7.  The  affociated  motions  perfifted  in  their 
ufual  channel,  as  appeared  by  the  combinations 
of  her  ideas,  and  the  ufe  of  her  mufcles,  and  the 
equality  of  her  pulfe ;  for  the  natural  motions  of 
the  arte^rial  fyftem,  though  originally  excited  lie 
other  motions  by  ftimulus,  feem  in  part  to  con- 
tinue by  their  aflbciation  with  each  other.  A5 
the  heart  of  ^  viper  pul  fates  long  after  it  is  cut  out 
of  the  bod):,  and  rernoved  from  the  ftimulus  of 
the  blood.  r     .     -      . 

8.  In 
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8.  In  the  feAion  on  fleep,  it  was  obfcrved  that 
the  nerves  of  fenfe  are  equally  alive  and  fufcep- 
tible  to  irritation  in  that  ftate^  as  when  we  are 
awake;  but  that  they  are  fecluded  from  ftimulat- 
ing  obje6ls,  or  rendered  unfit  to  receive  tliem : 
but  in  complete  reverie  the  reverfe  happens,  the  ' 
immediate  organs  of  fcnfe  are  expofed  to  their 
ufual  ftimuli ;  but  are  either  not  excited  into  ac- 
tion at  all,  or  not  into  fo  great  aftion,  as  to  pro- 
duce attention  or  fenfation. 

The  total  forgetfuJnefs  of  what  paflcs  in  rtve- 
ries;  and  the  furprife  on  recovering  from  them, 
are  explained  in  Section  XVIII.  19.  and  in  Sec- 
tion XVIL  3.  7. 

9.  It  appears  from  hence,  that  reverie  is  a  dif- 
eafeof  the  epileptic  or  cataleptic  kind,  lince  the 
paroxyfms  of  this  young  lady  always  began  and 
fiequently    Icrminated    with    convulfions;    and 
though  in  its  greateft  degree  it  has  been  called 
fomnambulation,  or  fleep-walking,   it  is  totally 
diflferent  firom  fleep;  becaufe  the  eiTenlial  cha- 
nufter  of  fleep  confifts  in  a  total  fufpenfion  of  vo- 
lition, which  in  reverie  is  not  affected ;  the  efTential 
charadlcr  of  reverie  confifts  not  in  tlie  abfence  of 
thofe  irritative  motions  of  our  fenfes,  which  are 
occafioned  by  the  ilimulus  of  external  objedls,  but 
in  their  never  being  produdlive  of  fenfation.     So 
ithat  during  a  fit  of  reverie  that  flrange  event 
happens  to  the  whole  fyftem  of  nerves,  which  oc- 
curs only  to  fome  particular  branches  of  them  in 

Y  3  thofe. 
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thofe,  who^rc  a  fccpnd  time  i?$fQkd  to  Ac  ac- 
tion of  coQUgious  matter.    If  the  ip^attcr  of  the 
\i>< ^ '   /    4inallp<ML be  inferted  into  the  apn  of  ouc,  who 
has  previoully  had  tb^  dife^fe^  it  will  fiimvl^te 
the  wound,  but  the  general  feniation  or  inflaip- 
^  matron  of  the  fyftem  docs  not  follow,  which  con- 
'  ilitutes  the  difeafc.     §cc  Sea.  XII.  7,  6.  XXXIII. 
2.  8. 

10.  The  following  is  the  definition  or  choW- 
ter  of  complete  reverie.  1.  The  irritative  m©- 
tion*  occafipned  by  internal  itimuli  continue) 
thofe  from  the  Aimi^i  of  external  obje6ts  are  ei- 
ther not  produced  at  all>  or  are  z^ev^  fucceeded 
by  feniation  or  attention,  unlefs  they  ^Tc  at  the 
fame  time  excited  by  volition.  2.  The  fenfitive 
motions  continue,  and  are  kept  confident  by  the 
power  of  volition.  3.  The  voluntary  motioq^ 
continue  undifturbed*  4.  The  alTqciatis  motiop^ 
continue  undifturbed. 

Two  other  cafes  of  reverie  are  related  in  Sec- 
tion XXXIV.  3.  which  further  evipce,  that  revc» 
rie  is  ^  eflfort  of  the  mind  to  relieve  fij>tpc  pain- 
ful fenfation,  and  is  hence  allied  to  convuliic^i 
and  to  infanity.    Another  o^fe  is  related  inCbft 

HI.  i-a»a, 
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SECT.    XX. 

OP    VERTIGO.    - 

I.  Wi  deurmtu  our  pitpendicutarity  hy  thi  apparent  motiom 
ff  Ajeifs*     Aptrfin  bood^Hked  camiot  walk  in  ajhgight 
littf.    Dizzine/s  on  looking  from  a  tower  ^  im  a  rocmJtaiKed 
with  uniform  lozenges^  an  riding  over  fnow.     %,  Dizzi- 
ne/s from  moving  obje^s.     A  whirling  wheel.   .Ftu^uations 
of  a  river.     Experiment  with  a  child,     3.   Dlzzinefs  from 
our  own  motions  and  thofe  of  other  ohjeffs*     Riding  over  a 
broad Jtream.     Sea-ficknefs*     5.  Of  turning  round  on  om 
foot,     Dervifes  in  Turkey.     Attention  of  the  mind  prevents 
f^htfea-fichnefs.     After  a  voyage  ideas  of  vilrettory  mo^ 
tions  are  fHll  perceived  on  Jhore.     6.  Idem  conhmee  fonm 
Ume  after  they  are  excited.     Gircumfiances  of  turning  on  one 
foot^  flanding  on  a  tower ^  and  walking  in  the  dark^  explained, 
7.  Irritative  ideas  of  apparent  motions.     Irritative  ideas  of 
founds.     Baitemens  of  the  found  of  bells  and  organ-pipes. 
Fertiginous  noife  in  the  head.      Irritative  motions  of  the 
ftomach^  intefiines^  and  glands.     8.  Symptoms  that  accom^ 
pony  vertigo.     fVhy  vomiting  comes  on  infirokes  of  the  pat- 
fi*     By  the  motion  of  a  Jhip,     By  injuries  on  the  head. 
Why  motion  makes  fick  people  vomit,     9.  IVhy  drunken 
people  are  vertiginous.     Why  a  fione  in  the  ureter^  or  bile- 
duffy  produces  vomiting.     10.  Why  after  a  voyage  ideas  of 
vibratory  motions  are  perceived  on  fhore,     n.  Kinds  of 
vertigo  and  their  cure.     i%.  Definition  of  vertigo. 

1.  In  learning  to  walk  we  judge  of  the  diftances 
of  the  objects,  which  we  approach,  by  the  eye; 

y  4  and 
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and  by  obferving  their  perpendicularity  determine 
our  own.  This  circumftance  not  having  been 
attended  to  by  the  writers  bti  vifion,  the  difeafc 
called  vertigo  or  dizzinefs  has  been  little  under- 
ftood. 

When  any  perfon  lofes  the  power  of  mufcular 
aiftion,  whether  he  is  eredl  or  in  a  fitting  pofture, 
he  finks  doyvn  upon  the  ground ;  as  is  fecn  in 
fainting  fits,  and  other  inftances  of  great  debility. 
JHence  it  follows,  that  fome  exertion  of  mufcular 
power  is  neceflTary  to  preferve  our  perpendicular 
attitude.  This  is  performed  by  proportionally 
exerting  the  antagonift  raufcles  of  the  trunk,  neck, 
and  limbs;  and  if  at  any  time  in  our  locomotions 
we  find  ourfelves  inclining  to  one  fide,  we  either 
refl:ore  our  equilibrium  by  the  efforts  of  the  miif- 
cles  on  the  other  fide,  or  by  moving  one  of  our 
fqet  extend  the  bafe,  which  we  reft:  upon,  to  the 
new  centre  of  gravity. 

But  the  moft  eafy  and  habitual  manner  of  de- 
termining our  want  of  perpendicularit}*,  is  by  at- 
tending to  the  apparent  motion  of  the  objects 
within  the  fphere  of  diftin6t  vifion ;  for  this  ap- 
parent motion  of  obje6ls,  when  we  incline  from 
our  perpendicularity,  or  begin  to  fall,  is  as  much 
greater  than  the  real  motion  of  the  eye,  as  the 
diameter  of  the  fphere  of  diftin6l  vifion  is  to  our 
perpendicular  heigh^:. 

Hence  no  one,  who  is  hood-winked,  can  walk 

in 
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in  a  ftraight  line  for  a  hundred  fteps  logethpr ; 
for  he  inclines  fo  greatly,  before  he  is  warned  of 
his  want  of  perpendicularity  by  the  fcnfe  of  touch, 
not  having  the  apparent  njptions  of  ambient  obrr 
je6fe  to  mcafure  this  inclination  by,  that  he  is 
neceffitated  to  move  pne  of  his  feet  outwards,  to 
the  right  or  to  the  left,  to  fupport  the  new  centre 
of  gravity,  and  thus  errs  froin  the  line  he  endea 
vours  tp  proceed  in. 

For  the  fame  reafon  many  people  become 
dizzy,  when  they  look  from  the  fummit  of  a 
toWer,  which  is  raifed  much  above  all  other  ob- 
jedb,  as  thefc  objefts  are  out  of  the  fphere  of 
diftiniSt  vifion,  and  they  are  obliged  to  balance 
their  bodies  by  the  lefs  accurate  feelings  of  their 
mufcles. 

There  is  another  curious  phenomenon  belong- 
ing to  this  place,  if  the  circumjacent  vifible  ob- 
jects arie  fo  fmall,  that  we  do  not  diftinguifh  their 
minute  parts;  or  fo  fimilar,  that  we  do  not  know 
them  from  each  other;  we  cannot  determine  our 
perpendicularity  by  them.  Thus  in  a  room  hung 
with  a  paper,  which  is  coloured  over  with  fimilar 
fmall  black  lozenges  or  rhomboids,  many  peo* 
pie  become  di^zy ;  for  when  they  begin  to  fall, 
^e  next  and  the  next  lozenge  fucceeds  upon  the 
eye ;  which  they  miftake  for  the  firft,  and  are 
not  aware,  that  they  have  any  apparent  motion. 
But  if  you  fix  a  Iheet  of  paper,  or  draw  any  other 
jigure,'  in  the  midft  of  thefe  lozenges,  the  charm 

ceafes. 
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ceafes,  and  no  diwinefs  is  perceptible.*— The  fame 
occurs,  when,  we  ride  over  a  plain  covered  with 
Ihow  without  trees  or  other  oninent  objeiSs, 

2.  But  after  having  compared  vifible  obje£ls  at 
reft  with  the  fenfp  of  touch,  and  learnt  to  diffin- 
guifh  their  ihapes  and  ihades,  and  to  foeafur^ 
our  want  of  perpendicularity  by  their  apparent 
rnotions,  we  come  to  coi^der  them  in  real  mo- 
tion. Here  a  new  difficulty  occurs^  and  we  re- 
quire fome  experience  to  learn  the  pecxiliarmode 
of  motion  of  any  moving  ot]ge(S^,  before  we  can 
make  ufe  of  them  for  the  purpoies  of  delerminiog 
our  perpendicularity.  Thus  fome  people  become 
dizzy  at  the  fight  of  a  whirling  whed,  or  by 
gazing  on  the  flu(Shiations  of  a  river^  if  no  Aeanij 
objects  are  at  the  fame  time  within  the  fphcre  of 
their  diftindtvifion;  and  when  a  child  firftcan 
ftand  ere6):  upon  his  legs,  if  you  gain  his  attei^ 
tion  to  a  white  handkerchief  fteadily  extended 
like  a  iail,  and  afterwards  make  it  undulate,  be 
inftantly  lofes  his  perpendicularity,  and  tunable? 
on  the  ground. 

,  3.  A  fccond  difiiculty  we  have  to  encounter  is 
to  diftinguiih  our  own  real  movements  from  the 
apparent  motions  of  objedls.  Our  daily  praftice 
of  walking  and  riding  on  horfebacfc  foon  inftrofis 
us  with  accuracy  to  difcern  thefe  modes  of  mo* 
tion,  and  to  afcribe  tlie  apparent  motions  of  the 
ambient  objeds  to  ourfelves;  but  thofc^  whiqh 
Iw^e  have  not  acquired  by  repeated  habit,  continue 
0  to 


Sect,  XX.  4.         OF  VtRTlGO.  331 

to  confound  us.  Sq  *^  we  ride  w  borfcback  the 
tre^s  apd  qpttages,  whiph  ofcw  tQ  w,  ^ppwr  ^t 
reft;  we  can  incafur^  their  diift^aces  with  our 
eye,  and  regulate  onr  attitude  by  th^Oi;  yet  if  we 
carelefsly  attend  tp  dift^nt  hills  or  wQods  thrpqg^ 
a  thin  hedge,  whiph  is  pfiw  U5,  we  ohfenre  the 
junjping  and  progrefliYe  metjioaa  pf  them;  as 
this  is  increafed  by  the  parallax  gf  thefc  phjc^; 
which  we  have  not  habituated  om:<elvef  to  Mtend 
to.  When  firft  aq  European  n^ouQts  a^  elephant 
fixteen  feet  high,  ai^i  wheff  mode  of  mpiliQBi  he 
is  not  accuftomed  tPi  l^e  ol^eSs  ^ciem  to  undu- 
late, as  he  paiTe^,  ai^  he  frequently  beeomes  fick 
Wid  vertiginous,  as  I  am  well  informed.  Any 
other  unufual  movement  of  our  hpdies  h^  the 
fame  effect,  as  riding '  ba(^li;wari9  in  a  eoaoh, 
fwinging  on  a  rppe,  turning  vowttd  fwifUy  on 
one  leg,  fcatiug  pn  the  ice>  and  a  thoufimd 
others.  So  after  a  patient  ha?  been  long  eon&aod 
to  his  bed,  when  he  firft  atfenapts  to  walk>  he 
^ds  hintfelf  vertiginow^  and  is  obliged  hy  prac- 
tice to  learn  again  the  particular  modes  of  the 
^p^rent  motums  of  obje<£ts,  as  he  walks  by  them. 
4.  A  third  di^KUlty^  whidi  occurs  to  us  in  leam- 
ingtobalanceourfelvesby  the  eye,  is,  when  both  ouv* 
fqilxQt  and  the  oirciffi^acent  ob)eAs  are  in  real  mo- 
tion.  Here  it  is  nectary,  that  we  dioukl  be  habitu« 
gled  to^hoth  thefe  modes  of  madon  in  ofder  tc^  pra^^ 
ici:^PW|^peiidkuhaity.  Thusonh(»rfeback\w 

accurati^ 
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accurately  obfervc  another  perfon,  xyhom  wc 
meet,  trotting  towards  us,  without  confounding 
his  jumping  and  progreflive  motion  with  our 
own,  becaufcwe  have  been  accuftomed  to  them 
both;  that  is,  to  undergo  the  one,  and  to  fee  the 
other  at  the  fame  time.  But  in  riding  over  a 
broad  and  flu6h3ating  ilream,  though  we  ^re  well 
experienced  in  the  motions  of  our  horfe,  we  are 
liable  to  become  dizzy  from  our  inexperience  in 
that  of  the  water.  And  when  firft  we  go  on 
ihip-board,  where  the  movements  of  ourfclves, 
and  the  movements  of  the  large  waves  are  both 
new  to  us,  the  vertigo  is  almoft  unavoidable  with 
the  terrible  ficknefs,  which  attends  it.  And  this 
I  have  been  affured  has  happened  to  feveral  from 
being  removed  from  a  large  Ihip  into  a  fmall  one; 
and  again  from  a  fmall  one  into  a  man  of  war. 

5.  From  the  foregoing  examples  it  is  evident, 
that,  when  we  are  furrounded  with  utiufual  mo- 
tions, we  lofe  our  perpendicularity:  but  there  are 
fome  peculiar  circurhftances  attending  this  effect 
of  moving  objects,  which  we  come  now  to  men- 
tion, and  fliall  hope  from  the  recital  of  them  to 
gain  fome  infight  into  th^  manner  of  their  pro- 
,  dudlion. 

When  a-  child  moves  round  quick  upon  one 
foot,  the .  circumjacent  obje<5ls  become  quite  in*- 
diftincft,  as  their  diftanee  increafes  their  apparent 
motions;  and  this  great  velocity  confounds  both 
their  forms,  and  their  colours,  as  is  feen  in  whirl- 
ing 
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ing  round  a  many  coloured  wheel ;  he  then  loC?s; 
bis  ufual  method  of  balancing  himfelf  by  vifion, 
and  begins  to  ftagger,  and  attempts  to  recover,, 
himfelf  by  hia  mufcular  feelings.     This  ftagger- 
ing  adds  to  the  inftability  of  the  vilible  obje(fts  by 
giving  a  vibratory  motion  befides  their  rotatory  ^ 
one.    The  child  then  drops  upon  the  ground, 
and  the  ncighbom  ing  objedls  feein  to  continue 
for  fome  feconds  of  time  to  cirgulate  around  him, 
and  the  earth  under  him  appears  to  librate  like  a 
balance.     In  fome  feconds  of  time  thefe  fenfations 
of  a  continuation  of  the  motion  of  objedls  vanilh; 
but  if  he  continues   turning   round    fomewhat 
longer,  before  he  falls,  ficknefs  and  vomiting  are 
verj'  liable  to  fuccced.     But  none  of  thefe  cir- 
cmnftances  afFeft  thofe   who    have    habituated 
themfelves  to  this  kind  of  motion,  as  the  dervifes, 
in  Turkey,  amongft  whom  thefe  fwift  gyrations 
are  a  ceremony  of  religion.. 

In  an  open  boat  paffing  from  Leitli  to  King- 
kom  in  Scotland,  a  fuddcn  change  of  the  wind 
Ihook  the  undiftended  fail,  and  ftopt  our  boat; 
from  this  unufual  movement  the  paflengers  all 
vomited  except  myfelf.  I  obferved,  that  the 
undulation  of  the  Ihip,  and  the  inftability  of  all 
vifible  obje6ls,  inclined  m^  ftrongly  to  be  fick; 
and  this  continued  or  increafed,  when  I  clofcd 
my  eyes,  bu^l  as  often  as  I  bent  my  attention  with 
energy  on  the  management  and  mechanifm  of 
the  ropes  and  fails,  the  ficknefs  ceafed;  and  re- 
curred 
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dlrred  a^fi,  as  bftetl  as  I  relaxed  this  attetitioil; 
attd  I  am  aflufed  by  a  gentleman  of  obfefvation 
ahd  veracity,  that  he  has  more  than  otice  ob- 
fefved,  when  the  veflel  has  been  in  immediatfe 
danger,  that  the  fea-fickneft  of  the  paflengcrs 
has  inftantaneoufly  eeafed,  and  recutted  agaift, 
when  the  danger  was  over. 

Thoie,  who  have  been  upon  the  watcf  in  a 
b6at  or  Ihip  fo  long^  that  they  have  acquired  the 
nccefTary  habits  of  motion  upon  that  unftable 
dement,  at  their  rcturti  on  land  frequently  think 
in  their  reveries,  orbebXreen  lleeping  and  waking, 
that  they  obferve  the  room,  they  fit  in,  or  fomfr 
of  its  ftirniture,  to  librate  Kke  the  motion  of  \ht 
veflfcl.  'fhis  I  have  experienced  myfelf,  and  hav6 
been  told,  that  aftef  long  voyages,  it  is  fonfe  tirtie 
before  th6fe  ideas  entirely  vanilh.  The  fame  is 
dbfenmbk  in  a  lefs  degree  after  having  travelled 
fome  days  in  a  ftage  coach,  and  particularly  when 
we  lie  d6wn.  in  bed,  and  conipofe  ourfelves  to 
Hecp;  in  this  cafe  it  is  obfervable,  that  the  rat- 
tling noife  of  the  coach,  as  >A^ell  as  the  undulatory 
motion,  haunts  us.  The  drunken  vertigo,  and 
the  vulgar  cyftom  of  rocking  children,  vrill  be 
coniidered  in  the  next  Se6lion. 

6.  The  motions,  which  are  produced  by  the 
power  of  volition,  may  be  immediately  flopped 
by  the  exertion  of  the  fame  power  on  the  anlago- 
niftmufcles;  otherwife  thefe  with  all  the  other 
clafles  of  motion  continue  to  go  on,  fome  time* 

after 
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after  they  are  excited,  as  the  palpitation  of  the 
heart  continues  after  the  objedl  of  fear,  which 
occafioned  it,  is  removed.  But  this  circumftairce^ 
is  in  no  ckfs  of  motions  more  remarkable  than 
in  thofe  dependent  on  irritation;  thus  if  any  one 
looks  at  the  fun,  and  then  covers  his  eyes  with 
his  hand;  he  will  for  many  fcconds  of  time  per- 
ceive the  image  of  the  fun  marked  on  his  retina : 
a  iimilar  image  of  all  other  vifible  objeAs  would 
remain  fome  time  formed  on  the  retina,  but  is 
extinguifhed  by  the  perpetual  change  of  the  mo- 
tions of  this  nerve  in  our  attention  to  other  ob- 
jefts. '  To  this  muft  be  added,  that  the  longer 
time  any  movements  have  continued  to  be  excited 
without  fatigue  to  the  or^n,  the  longer  will  they 
continue  fpontaneoufly,  after  the  excitement  is 
withdrawn:  as  the  tafte  of  tobacco  in  the  mouth 
after  a  perfon  has  been  fmoking  it.  This  tafte 
remains  fo  ftrong,  that  if  a  perfon  continues  to 
draw  air  through  a  tobacco  pipe  in  the  dark,  after 
having  been  fmoking  fome  time,  he  cannot  dif- 
tinguifh  whether  his  pipe  be  lighted  or  not. 

From  thefe  two  confiderations  it  appears,  that 
the  dizzinefs  felt  in  the  head,  after  feeing  objedb 
inunofual  motion,  is  no  other  than  a  continuation 
of  the  motions  of  the  optic  nerve  excited  by  thofe 
obgcfls,  and  which  engage  our  attention.  Thus 
on  turning  rpund  on  one  foot,  the  vertigo  con- 
tinue&for  fome  feccmds  of  time  after  the  perfon 
is£dkn  on  the  ground;  and  the  longer  he  had 

continued 
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continued  to  revolve,  the  longer  will  continue 
thcfe  fpcceflive  motions  of  the  ^arts  of  the  optic 
nerve. 

After  revolving  with  yoiir  eyes  open  till  you 
become  vertiginous,  b,s  foon  as  you  ceafe  to  re- 
volve, not  only  the  circum-ambient- objects  ap- 
pear to  circulate  round  you  in  a  diredlion  contrary 
to  that,  in  which  you  havCibeen  tiunin^  but  you 
are  liable  to  roll  your  eyes  forwards  and  back* 
wards;  as  is  well  obferved,  and  ingenioufly  de- 
monftrated  by  Dr.  Wells  in  a  late  publication  on 
vifion.  The  fame  occurs,  if  you  revolve  with 
your  eyes  clofed,  and  open  them  immediately  at 
the  time  of  your  ceafing  to  turn;  and  even  during 
the  whole  time  of  revolving,  aa  may  be  felt  by 
your  hand  prefled  lightly  on  your  clofed  eyelids. 
To  thefe  movements  of  the  eyes,  of  which  he  fup- 
pofes  the  obferver  to  be  inconfcious.  Dr.  Wells 
afcribcs  the  apparent  circumgyration  of  objeAs  on 
ceafing  to  revolve. 

The  caufe  of  thus  turning  oiu*  eyes  forwaitb, 
and  then  back  again,  after  our  body  is  at  reft, 
depends,  I  imagine,  on  the  fame  circumftanoe,' 
which  induces  us  to  follow  the  indiftinA  fpecSra, 
which  are  fonned  on  one  fide  of  the  centre  of 
the  retina,  when  wc  obferve  them  apparently  on 
clouds,  as  defcribed  in  Se6l.  XL.  2.  2;  and  then 
not  being  able  to  gain  a  more  difl:in6l  vifion  of 
themj  we  turn  our  eyes  back,  and  again  and  again 

purfue  the  flying  (hade. 

But 
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But  this  roiling  of  the  eyes,  after  revolving  till 
^  become  vertiginous,  cannot  caufe  the  apparent 
fcircumgyration  of  objedls,  in  a  direction  contrary 
to  that  in  which  we  haVe  beeh  revolving,  fot  the 
following  reafons.  1'.  Becaufe  in  purfuing  d, 
fpedtrum  in  the  Iky,  or  on  the  ground,  as  abovd 
taentioned,  we  perceive  no  retrogi*ade  motions  of 
objcAs.  2.  Beciufe  the  apparent  retrograde  mo-» 
tions  of  obje(9;s,  wh6n  we  have  revolved  till  w6 
are  vertiginous,  ciontinues  much  longer  than  the 
Wiling  of  the  eyes  above  defcribed. 

3.  When  wfe  have  tievolved  from  right  to  Icfti , 
the  ipp^fent  motion  of  objei^tej  when  we  flop,  is 
fix)m  left  to  right;  And  when  we  have  revolved 
from  feft  to  right,  the  apparent  circulation  of  ob- 
jeifts  is  from  right  to  left  s  yet  in  both  thefe  Cafes  , 
the  eyes  of  the  revt)lver  are  feen  equally  to  roll 
forwards  and  backwards, 

4.  Befeaufe  this  rolling  of  the  eyes  backwards 
ahd  forrwards  takes  place  during  our  revolving,  ad 
may  be  perceived  ^by  the  hiand  lightly  prefTed  oa 
the  clofed  eyelids^  and  therefore  exifts  before  th« 
fcfieft  afcribed  to  it. 

And  fifthly,  I  riow  come  tt>  relate  ah  experi- 
hient,  in  Which  the  rolling  of  the  eyes  does  not 
take  {Jace  at  all  af^er  revolving,  and  yet  the  ver- 
tigo is  more  diflreffing  than  in  the  iituationt 
above  mentioned.  If  any  one  looks  fleadily  at  a 
fpot  in  the  Ceiling  over  his  head,  or  indeed  at 
his  own  finger  held  up  high  over  bis  head,  and 
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in  that  fituation  turns  round  till  he  becomes  gid- 
dy; and  then  iiops,  and  looks  horizontally;  he 
now  finds,  that  the  apparent  ro^tion  of  objects  is 
from  above  downwards,  or  from  below  upwards; 
that  is,  that  the  apparent  circulation  of  objeds  is 
now  vertical  inftead  of  horizontal,  making  part 
of  a  circle  round  the  axis  of  his  eye ;  and  this 
without  any  rolling  of  his  eyeballs.  The  rcafon 
of  there  being  no  rolling  of  the  eyeballs  perceived 
after  this  experiment,  iS,  becaufe  the  images  of 
objects  are  formed  in  rotation  round  the  axis  of 
the  eye,  and  not  from  one  fide  to  the  other  of  tbc 
axis  of  itj  fo  that,  as  the  eyeball  has  notpowCT 
to  turn  in  its  focket  round  its  own  axis,  it  cannot 
follow  the  apparent  motions  of  thefe  evancfcent 
fpe6lra,  either  before  or  after  the  body  is  at  reft. 
From  all. which •  arguments  it  is  manifeft,  that 
thefe  apparent  retrograde  gyrations  of  objeiJts  arc 
not  caufed  by  the  rolling  of  the  eyeballsj  firft, 
becaufe  no  apparent  retrogreffion  of  objeds  is 
obferved  in  other  rollings  of  the  eyes.  Secondly, 
becaufe  the  apparent  rctrogreflSon  of  obje^  con- 
tinues many  feconds  after  the  rolling  of  the  eye- 
balls ceafes.  Thirdly,  becaufe  the  apparent  re- 
trogreffion of  obje6ls  is  fometimes  one  way,  and 
fometiraes  another,  yet  the  rolling  of  the  eyeballs 
is  the  fame.  Fourthly,  becaufe  the  rolling  of  the 
eyeballs  exifts  before  the  apparent  retrograde  mo- 
tipns  of  objedls  is  obferved ;  that  is,  before  tbc 
revolving  peifon  ft:ops.  And  fifthly,  becaufe  the 
9  apparent 
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apparent  retrograde  gyration  of  obje<9s  is  produced, 
when  there  is  no  rolling  of  the  eyeballs  at  all. 

Dodlor  Wells  imagines,  that  no  fpe6tra  can  be 
gained  in  the  eye,  if  a  perfon  revolves  with  his 
eyelids  clofed,  and  thinks  this  a  fufficient  argu- 
ment againft  the  opinion,  that  the  apparent  pro- 
greffion  of  the  fpeibra  of  light  or  colours  in  the 
eye  can  caufe  the  apparent  retrogreflion  of  objeAs 
in  the  vertigo  above  defcribed ;  but  it  is  certain, 
when  any  perfon  revolves  in  a  light  room  w^ith 
his  eyes  clofed,  that  he  neverthelefs  perceives  dif^ 
ferences  of  light  both  in  quantity  and  colour 
through  his  eyelids,  as  he  turns  round;  and  readi- 
ly gains  fpedtra  of  thofe  differences.  And  thefe 
fpe6lra  are  not  very  different  except  in  vivacity 
from  thofe,  which  he  acquires,  when  he  revolves 
with  unclofed  eyes,  lince  if  he  then  revolves  very 
rapidly  the  colours  and  forms  of  furrounding  ob- 
jects are  as  it  were  mixed  together  in  his  eye;  as 
when  the  prifmatic  colours  are  painted  on  a 
wheel,  they  appear  white  as  they  revolye.  The 
truth  of  this  is  evinced  by  the  ftaggering  or  ver- 
tigo of  men  perfedtly  blind,  when  they  turn 
round ;  which  is  not  attended  with  apparent 
circulation  of  objects,  but  is  a  vertiginous  difor- 
dcr  of  the  fenfe  of  touch.  Blind  men  balance 
thenafelves  by  their  fenfe  of  touch;  whibh,  being 
lefs  adapted  for  perceiving  fmall  deviations  from 
their  perpendicular,  occafions  them  to  carry' 
themielves  more  ere6l  in  walking.     This  method 
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of  balancing  thcmfclves  by  the  dirciftion  of  their 
preflure  againft  the  floor,  becomes  difordered  hj 
the  unufual  mode  of  action  in  turning  round,  and 
they  begin  to  lofe  their  perpendicularity,  that  is, 
they  become  vertiginous ;  but  without  any  ap- 
parent circular  motions  of  vilible  objedls. 

It  will  appear  from  the  following  experiments, 
that  the  apparent  progrcffion  of  the  ocular  fpeAra 
of  light  or  colour^  is  the  caufe  of  the  appartnt 
tetrogrellion  of  objedls,  after  a  perfon  has  revolv- 
ed, till  he  is  vertiginous, 

Firft,  when  a  perfon  tiirns  round  in  a  light 
room  with  his  eyes  open,  but  clofes  them  before 
he  flops,  he  will  feem  to  be  carried  forwards  in 
the  direi^ion  he  was  turning  for  a  Ihort  time 
after  he  flops.  But  if  he  c^ens  his  eyes  again, 
the  objedls  before  him  inftantly  appear  to  movt 
in  a  retrograde  direftion,  and  he  lofes  the  fenfa- 
tion  of  being  carried  forwards.  The  fame  occurs 
If  a  perfon  revolves  in  a  light  room  with  his  eyes 
clofed;  when  he  flops,  he  feems  to  be  for  a  time 
carried  forwards,  if  his  eyes  are  ftill  clofed;  but 
the  inftant  he  opens  them,  the  furroimdiilgobje6ts 
appear  to  move  in  retrograde  gyration.  Frimi 
hence  it  may  be  concluded,  that  it  is  the  fenfatirti 
or  imagination  of  onr  continuing  to  go  forwards 
in  the  dire<5lion  in  which  we  were  turning,  that 
caufes  the  apparent  retrograde  circulation  of  ob- 
jedls.  '        \ 

Secondly,  though  there  is  an  atidibfe^vcrtigo^ 

as 
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fs  is  known  by  the  batt^ment,  or  undulations  of 
found  in  the  ears,  which  hiahy  vertiginous  peoplp 
^pericilce;  and  though  there  is  alfo  a  tangibk 
vertigo,  as  when  a  blind  perfon  turns  round,  as 
mentioned  above;  yet  as  this  circumgyration  of 
D})je(fts  is  an  hallucination  or  deception  of  th? 
fenfe  of  iight,  we^re  to  look  for  the  caufe  of  pur 
appearing  to  move  forward,  when  we  ftop  with 
pur  eyes  clofed  after  gjrration,  to  fome  affedtion 
of  this  fenfe.     Now,  thirdly,  if  the  fpedra  formed 
in  the  eye  during  our  rotation  continue  to  change, 
when  we  Hand  iiill,  like  the  fpedlra  defcribed  in 
ScA.  III.  3.  6.  fuch  changes  muft  fuggeft  to  us 
the  idea  or  fenfation  of  our  ftill  continuing  to 
turn  round;  as  is  the  cafe,  when  we  revolve  in  a 
light  room,  and  clofe  our  eyes  before  we  ftop. 
And  laftly,  on  opening  our  eyes  in  the  fttuation 
above  defcribed,  the  objedls  wc  chance  to  view 
amid  thefe  changing  fpedlra  in  the  eye,  muft  feem 
to  move  in  a  contrary  dire6Uon ;  as  the  moon 
fometimes  appears   to   move  retrograde,  when 
fwift-gliding  clouds  are  paffing  forwards  fo  much 
nearer  the  eye  of  the  beholder, 
•  To  make  obfervatipns  on  faint  ocular  fpc^brt 
requires  fome  degree  of  habit,  and  compofure  of 
mind,^  and  even  patience;  fome  of  thofe  defcribed 
in  fe<a.  XL.  were  found  difficult  to  fee,  by  many, 
who  tried  them ;  now  it  happens,  that  the  rnind^ 
during  the  confulion  of  vertigo,  when  all  the 
Other  irritative  tribes  of  motional  as  well  m  thofe 
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of  vifion,  arc  in  fome  degree  diflurbed,  together 
with  the  fear  of  felling,  is  in  a  very  unfit  ftatc 
for  the  contemplation  of  fuch  weak  fenfations,  as 
are  occafioned  by  feint  ocular  (^ftra*  Yet  after 
frequently  revolving,  both  with  my  eyes  clofed, 
and  with  them  open,  and  attending  to  the  fpeflra 
remaining  in  them,  by  Ihading  the  light  from  my 
eyelids  more  or  left  with  my  hand,  I  at  length 
ceafed  to  have  the  idea  of  going  fonvard,  after  I 
flopped  with  my  eyes  clofed;  and  few  changing 
^  fpedfara  in  my  eyes,  which  fecmcd  to  move,  as  it 
were,  over  the  field  of  vifion;  till  at  length,  by 
repeated  trials  on  funny  days,  I  perfuaded  myfelf, 
on  opening  my  eyes,  after  revolving  fome  time, 
on  a  flielf  of  gilded  books  in  my  library,  that  I 
could  perceive  the  fpe6b:a  in  my  eyes  move  for- 
wards over  one  or  two  of  the  books,  like  the  va- 
pours in  the  air  of  a  fummer's  day;  and  could  fo 
far  undeceive  myfelf,  as  to  perceive  the  books  to 
iland  ftill.  After  more  trials  I  foraetimes  brought 
myfelf  to  believe,  that  I  few  changing  fpeftra  of 
lights  and  fliades  moving  in  my  eyes,  after  turn- 
ing round  for  fome  time,  but  did  not  imagine 
either  the  fpeftra  or  the  objcdls  to  be  in  a  ftate  of 
gyration.  I  fpeak,  however,  with  diffidence  of 
thefe  fadts,  as  I  could  not  always  make  the  expe- 
riments fucceed,  when  there  was  not  a  ftrong 
light  in  my  room,  or  when  my  eyes  were  not  in 
the  moft  proper  ftate  for  fuch  obfcrvations. 
The  ingenious  and  learned  M.  Sauvage  l^s 

mentioned 
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mentioned  other  theories  to  account  fot  the  ap- 
parent circumgyration  of  obje<^  in  vertiginous 
people.    Ais  the  retrograde  motions  of  the  parti- 
cles of  blood  in  the  optic  arteries,  by  fpafm,  or  by 
fear,  as  is  feen  in  the  tails  of  ta.dpoles,  and  mem- 
branes between  the  fingers  of  frogs.     Another 
caufe  he  thinks  n^ay  be  from  the  librations  to  one 
fide,  and  to  the  othet^  of  the  cryftalline  lens  in 
the  eye,  by  means  of  involuntary  a^^ions  of  the 
mufcles,  which   conftitute   tl^   ciliary  procefs. 
Both  thefe  theories  lie  under  the  fame  objedtion 
as  that  of  Dr.  Wells  before  mentioned;  namely, 
that  the  apparent  motions  of  objects,  after  the 
obferver  has  revolved  for  fome  time,  ihould  ap- 
pear to  vibrate  this  way  and  that;  and  not  to 
circulate  imiformly  in  a  diredtion  contrary  to  that, 
in  which  the  obferver  had  revolved. 
M.  Sauvage  has,  laftly,  mentioned  the  theory 
•of  colours  left  in  the  eye,  which  he  has  termed 
impreffions  on  the  retina.     He  fays,  "  Experience 
teaches  us,  that  impreflions  made  on  the  retina 
by  a  vifible  obje6l  remain  fome  feconds  after  the 
olge<Sl  is  removed ;  as  appears  from  the  circle  of 
fire  which  we  fee,  when  a  fire-ftick  is  whirled 
round  in  the  dark ;  therefore  when  we  are  carried 
round  our  own  axis  in  a  circle,  we  undergo  a 
temporary  vertigo,  when  we  flop;  becaufe  the 
impreffions  of  the  circumjacent  objects  remain  for 
a  time  afterwards    on    the    retina."      Nofolog. 
Method.  Oaf.  VIII.  1.  1.     We  have  before  ob- 

Z  4  ferved. 
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ierved,  tHat  the  changes  of  thcfe  colours  imoMin 
mg  in  the  eye^  ennces  them  to  be  mptiaPi3  c^  the 
i^ne  terofiu^tioQS  of  the  retina,  and  Qot  imprePi 
$ons  OQ  it ;  as  imprefiions  on  a  paffiye  fuhfionoo 
Spflift  eithljr  r^acnain,  or  ceafe  intirely. 

Having  r^perufed  the  ingenious  Efiay  of  I>^ 
Wfrlls  pn  Single  Yifion,  a^d  hia  additional  ob« 
ierratioi^  in  the  Gentleman  s  Magazine  on  the 
apparent  ^vtrogreflion  of  obje&s  in  vertigo,  i  am 
induced  to  believe,  that  this  apparent  retrogreffiozi 
of  objedb  is  not  always  owing  to  the  ^ame  caufe. 

When  a  perfon  revolves  with  his  eyes  clofcd, 
nil  he  bepqmcs  vertiginous,  and  then  ftands  iliU 
without  opening  them,  he  feems  fbr  a  while  to 
|50  Ibrward  in  the  famp  diredion.  This  hs»lluci- 
patioii  of  hill  ideas  oannot  be  owi?^  to  oculw 
fpeiha,  becaufe,  as  Or,  W?lla  pbfisrves,  no  fuch 
««i  have  becja  formed;  but  it  muft  arife  from  a 
:fiinilar  continuance  or  repetition  of  ideas  belong- 
ing to  the  fenf^  of  touchy  ^nftead  of  ta  the  fenfe 
^f  viiion;  and  ftould  therefore  be  cajiled  a  tangi- 
b^  not  a  vifual,  vertigo.  In  common  language 
thi|  belief  of  continuing  to  revolve  fpr  fome  tirnc, 
uRert^  ftands  fiill,when  a,  parfon  has  ti^^necl 
|Ound  for  a  nainvite  in  the  darkj^  vould  be  called) 
t  deception  pf  iEnaginatioiv 

Np^  at  thi^  time  if  he  opena  his  ^ycs  upon  a 
gilt  bppX,  placed  yvith  Pthw  booka  on  a  Aelf 
^ut  ihp  height  eif  hift  eye,  the  gilt  book  ifem 
to  yc^c  in^  ^  ?9Ptrary  dire<Stion>  ^i^QBgb  ^^ 

?ye4 
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cyeg  are  at  tjbis  time  kept  quite  i^ill^  as  well  af 
the  gilt  book-  For  if  his  ^e$  were  not  kept  ftillt 
Other  booka  woald  £aJl  oa  them  ixx  fuccei&oas 
which,  wbca  I  repeatedly  made  the  experiment 
did  not  occur;  and  which  thus  evinces,  that  not 
mQtaoQ  of  the  eyes  is  the  caufe  of  the  apparent 
letroceflioa  of  the  gilt  book.  Why  then  doe* 
it  happen? — Certainly  from  an  baUuoination  of 
ideas,  or  in  common  language  the  deception  of 
imagixiation« 

The  yertiginous  perfon  ftill  imagines,  that  he 
continues  to  revolve  forwards,  after  he  has  opened 
bis  eyes;  and  in  confequence  that  the  objetfts, 
which  his  eyes  happen  to  fall  upon,  arc  revolving 
backward;  as  they  would  appear  to  do,  if  he  waji 
adually  turning  round  with  bis  eyes  open.  For 
be  has  been  acouftomed  to  obferve  the  niotion» 
of  bodies,  whether  apparent  or  real,  fo  mucb 
more  frequently  by  the  eye  than  by  the  touch  ; 
that  the  prefent  belief  of  his  gyration,  occafioned 
by  the  hallucinations  of  the  fenfe  of  touoh,  is  at- 
tended  with  ideas  of  fuch  imagined  motions  of 
vifible  objects,  as  have  always  accompanied  his 
former  gyrations?  and  have  thus  been  aflbciated 
with  the  mufcular  a<Stions  and  perceptions  of 
touch,  which  occurred  at  the  fame  time. 

When  the  remains  of  colours  ai?e  feen  in  the 
eye,  they  are  termed  ocular  fpedbra;  when  .re- 
maining (bunds  are  heard  in  the  ear,  they  may  be 
f^ifid  aurici^ar  muxxnurs ;  but  when  the  remain^ 

ing 
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ing  motions^  or  ideasj  of  the  fcnfe  of  touch  con- 
tinue, as  in  this  vertigo  of  a  blind-folded  per- . 
fon,  they  have  acquired  no  name^  but  may  be 
termed  cvanefcent  titillations^  or  tangible  hallu- 
cinations. 

Whence  I  toncludc,  that  vertigo  may  have  for 
its  caufe  cither  the  ocular  fpeftra  of  the  fenfe  of 
viiion,  when  a  perfon  revolves  with  his  eyes 
open;  or  the  auricular  murmurs  of  the  fcnfe  of 
hearing,  if  he  is  revolved  near  a  cafcade;  or  the 
evanefcent  titillations  of  the  fenfc  of  touch,  if  he 
revolves  blindfold.  All  thcfc  I  ihould  wilh  to 
call  vanifliing  ideas,  or  fenfual  motions,  of  thofe 
organs  of  fcnfe;  which  ideas,  or  fenfual  motions, 
have  lately  been  aflbciated  in  a  circle,  and  there- 
fore for  a  time  continue  -to  be  excited.  And 
what  are  the  ideas  of  colours,  when  they  are  ex- 
cited by  imagination  or  memory,  but  the  repeti- 
tion of  finer  ocular  fpedlra  ?  What  the  idea  of 
founds,  but  the  repetition  of  finer  auricular  mur- 
murs ?  And  what  the  ideas  of  tangible  objefts, 
but  the  repetition  of  finer  evanefcent  titillations? 

The  tangible,  and  the  auricular,  and  the  vifual 
vertigo,  are  all  perceived  by  many  people  for  a 
day  or  two  after  long  travelling  in  a  boat  or 
coach;  the  motionjs  of  the  veffel,  or  vehicle,  or  of 
the  furrounding  objects,  and  the  noife  of  the 
wheels  and  oars,  occur  at  intervals  of  reverie,  or 
at  the  commencement  of  fleep.  See  Se<Sl.  XX.  5. 
Thefe  ideas,  or  fenfual  motions^  of  fight,  of  hearing, 

and 
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and  of  touch,  are  fuccecdcd  by  the  fame  efFeAs  as 
the  ocular  fpe<Sh:a,  the  auricular  murmurs,  and 
the  cvancfcent  titillations  above  mentioned;  that 
is,  by  a  kind  of  vertigo,  and  cannot  in  that  refpe<Sl 
be  diftinguiflied  from  them.  Which  is  a  further 
confirmation  of  the  truth  of  the  doctrine  delivered 
in  Sc&.  III.  of  this  work,  that  the  colours  remain- 
ing in  the  eyes,  which  are  termed  ocular  fpe<Sbra, 
arc  ideas,  or  fenfual  motions,  belonging  to  the 
fenfe  of  vifion,  which  for  too  long  a  time  continue 
their  adlivity. 

Any  one,  who  ftands  alone  on  the  top  of  a  high 
tower,  if  he  has  not  been  accuftomed  to  balance 
himfelf  by  objects  placed  at  fuch  diftances*  and 
with  fuch  inclinations,  begins  to  ftagger,  and  en- 
deavours to  recover  himfelf  by  his  mufcular  feel- 
ings. During  this  time  the  apparent  motion  of 
obje6ls  at  a  diftance  below  him  is  very  great,  and 
the  fpeAra  of  thefe  apparent  motions  continue  a 
little  time  after  he  has  experienced  them ;  and  he 
is  perfuaded  to  incline  the  contrary  way  to  coun^ 
teraft  their  efFedls ;  and  either  immediately  falls, 
or  applying  his  hands  to  the  building,  ufes  his 
mufcular  feelings  to  preferve  his  perpendicular 
attitude,  contrary  to  the  erroneous  perfuafions  of 
his  eyes.  Whilft  the  perfon,  who  walks  in 
the  dark,  ftaggers,  but  without  dizzinefs ;  for  h6 
neither  has  the  fenfation  of  moving  objedls  to  take 
off  his  attention  from  his  mufcular  feelings,  nor 
has  he  tlie  fpedba  of  thofe  motions  continued  on 

his 
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ius  zetitu  to  add  to  his  coofiifioiu  It  happens 
indeed  fometimes  to  one  fiaoding  oa  a  tower, 
that  the  idea  of  his  not  having  room  to  exten4 
lu^  bafe  by  moving  one  of  his  feet  outi^^ards,  when 
1^  b^pns  to  incline^  fuperadds  fear  to  t^i$  other 
inooaveniencies ;  which  like  furprife,  joy,  or  any 
ipreat  degree  of  fenfation,  x^nervates  him  in  a  mo* 
loent,  by  employing  the  whole  fcnfopal  power, 
and  l^  thus  bres^king  all  the  aifociated  trains  suu) 
tribes  of  motion. 

7.  The  irritative  ideas  of  obje6ls,  whilft  Wf 
jire  pwake,  are  perpetually  prefcnt  to  our  fenfe  of 
fight ;  as  we  view  the  furniture  of  our  rooms,  or 
the  ground  we  tread  upon,  throughout  the  whok 
fjay  without  attending  to  it.  And  as  our  bodies 
lure  never  at  perfe6l  reft  during  our  waking  hour8> 
thefe  irritative  ideas  of  obje<ft$  are  attended  per- 
petually with  irritative  ideas  of  their  apparent 
inotiqns^  The  ideas  of  apparent  n^otions  arc 
l^ways  irritative  ideas,  becaufe  we  never  attend  to 
t^fp9>  whether  we  attend  to  the  objects  themfelvcs, 
0r  to  their  real  motions,  or  to  neither.  Hcricc 
the  ideas  of  the  apparent  motions  of  obje<Ss  are 
ft  pomplete  circle  of  irritative  ideas^  which  con- 
tinue throughout  the  day. 

Alfo  during  all  our  waking  hours,  tliere  is  * 
perpetual  confufed  found  of  various  bodies,  as  <tf 
the  wind  in  our  rooms,  the  fire,  diftant  converfa- 
tiops,  mechanic  bufinefs;  this  continued  bo^z, 
gs  we  are  (ddpni  q^uit^  motipnleis^  <Mnges  ite 
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Icmdnefs  perpetually,likethe  found  of  abell ;  which 
rifes  and  falls  as  long  as  it  continues,  and  feems  t<k 
pulfate  on  the  ear. ,  This  any  one  may  experiencfe 
by  turning  himfelf  round  near  a  waterfall;  or  by 
ftriking  a  glafs  bell,  and  then  moving  the  direc- 
tion of  its  mouth  towards  the  ears,  or  from  them, 
as  long  as  its  vibrations  continue.  Hence  this 
tmdul^ion  of  indiftin6l  found  makes  another 
concomitant  circle  of  irritative  ideas,  which  con- 
iinues  throughout  the  day. 

We  hear  this  undulating  found,  when  we  are 
perfe^ly  at  reft  ourfelves,  from  other  fonorou* 
bodies  belides  bells;  as  fvota  two  organ-pipc8> 
which  iare  nearly  but  not  quite  in  iinifon, 
when  they  are  founded  together.  When  a  bell 
isftnick,  the  circular  form  is  changed  into- an 
elliptic  one;  the  longeft  axis  of  which,  as  the  vi- 
brations continue,  moves  round  the  periphery  of 
the  bell;  and  when  either  axis  of  this  ellipfe  if 
pointed  towards  our  ears,  the  foimd  is  louder; 
and  lefs  when  the  intermediate  parts  of  the  ellipfe 
arc  oppolite  to  us.  The  vibrations  of  the  two 
oigan-pipes  may  be  compared  to  Nonius's  rule; 
the  found  is  louder,  when  they  coincide,  andicfs 
at  tfie  intermediate  thnes*  But,  as  the  found  of 
bells  is  the  moft  familiar  of  thofe  founds,  which 
have  a  confiderable  battement,  the  vertiginous 
patients,  who  attend  to  the  irritative  circles  of 
founds  above  defcribed,  generally  compare  it  to 
the  noife  of  belk. 

The 
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The  perUlaltic  motions  of  our  itomach  bxA  in* 
teftines,  and  the  fecretions  of  the  various  glands^ 
?re  other  circles  of  irritative  motions^  fomc  of 
them  more  or  lefs  complete,  according  to  our 
dbftinence  or  faliety. 

So  that  the  irritative  ideas  of  the  apparent  mo- 
tions of  objeils,  the  irritative  battements  of 
founds^  and  the  movements  of  our  bowels  and 
glands,  compofe  a  great  circle  of  irritative  tribes 
of  motion:  and  when  one  confiderable  part  ot 
this  circle  of  motions  becomes  interrupted,  the 
whole  proceeds  in  confufion,  as  defcribcd  in  Sec- 
tion XVII.  1.  7.  on  Catenation  of  Motions. 

8.  Hence  a  violent  vertigo,  firom  whatever 
caiife  it  happens,  is  generally  attended  with  un- 
dulating noife  in  the  head,  perverfions  of  the 
motions  of  the  ftomach.  and  duodenum,  .unufual 
excretion  of  bile  and  gaftric  juice,  with  much 
pale  urine,  fomctimes  with  yellownefs  of  the  Ikin, 
and  a  difordered  fecretion  of  almoft  every  gland 
of  the  body,  till  at  length  the  arterial  fyftem  is 
affe6led,  and  fever  fucceeds. 

Thus  bilious  vomitings  accompany  the  vertigo 
occafioned  by  the  motion  of  a  Ihip ;  and  when 
the  brain  is  rendered  vertiginous  by  a  paralytic 
affeftion  of  any  part  of  the  body,  a  vomiting  ge- 
nerally enfues,  and  a  great  difcharge  of  bile :  and 
hence  great  injuries  of  the  head  from  external 
violence  are  fucceeded  by  bilious  vomitings, 
and  fometimes  by  abfceffes  of  the  liver.    And 

hence. 
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hence^  when  a  patient  is  inclined  to  vomit  from 
other  caufes,  as  in  fcxne  fevers,  any  motions  of  the 
attendants  in  his  rbom,  or  of  himfelf  when  he  is 
niifed  or  turned  in  his  bed,  prefentljr  induces  the 
vomiting  by  fuperadding  a  degree  of  vertigo. 

9.  And  converfcly  it  is  very  ufual  with  thofe, 
whofe  flomachs  are  afFe^led  from  internal  caules^ 
to  be  aflBifted  with  vertigo,  and  noife  in  the  head ; 
fuch  is  the  vertigo  of  drunken  people,  which  con- 
tinues, when  their  eyes  are  clofed,  and  themfelves 
m  a  recumbent  pofture,  as  well  as  when  they  are 
in  an  ereft  pofture,  and  have  their  eyes  open. 
And  thus  the  irritation  of  a  (lone  in  the  bile-du(ft^ 
or  in  the  ureter,  or  an  inflammation  of  any  of  the 
inteilines,  are  accompanied  with  vomitings  and 
vertigo. 

In  thefe  cafes  the  irritative  motions  of  the  fto- 
mach,  which  are  in  general  not  attended  to,  be- 
come fo  changed  by  fome  unnatural  flimulus,  as 
to  become  uncafy,  and  excite  our  fenfation  or  at- 
tention. And  thus  the  other  irritative  trains  of 
motions,  which  are  aflbciated  with  it,  become 
difordered  by  their  fympa^hy.  The  fame  hap- 
pens, when  a  piece  of  gravel  flicks  in  the  ureter, 
or  when  fome  part  of  the  inteftinal  canal  becomes 
inflamed.  In  thefe  cafes  the  irritative  mufcular 
motions  are  firft  difturbed  by  unufual  ftimulus, 
and  a  difordered  a<5lion  of  the  fenfual  motions, 
or  dizzinefs  enfues.  While  in  fea-ficknefs  the 
difturbance  of  the  irritative  fenfual   motions,  as 

vertigo. 
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lfcrtig6,  piwcdes;  and  the  difordened  imtatittf 
inufcutar  motions^  as  fhofe  of  the  fiomach  in 
iromltteg,  follow* 

10.  When  thefe  irritative  motions  are  diftnrbedi 
if  the  degree  be  not  very  great,  the  exertion  o^ 
Toluntary  attention  to  any  other  objeA,  or  any 
faddcn  fenfation,  will  disjoin  thefe  new  habits  o^ 
motion.  Thus  fome  drunken  people  have  become 
fober  immediately,  when  any  accident  has  ftrong- 
ly  excited  their  attention ;  and  fea-ficknefe  haS 
vanilhed,  when  the  Ihip  has  been  in  danger. 
Hence  when  our  attention  to  other  objeAs  ii 
maft  relaxed,  as  juft  before  we  fall  afleep,  or  be-^ 
tween  our  reTreries  when  awake,  thefe  irritative 
ideas  of  motion  and  found  are  moft  liable  to  bd 
perceived;  as  thofe,  who  have  been  at  fea,  ot 
have  travelled  long  in  a  coach,  feem  to  perceive 
the  vibrations  of  the  Ihip,  or  the  rattling  of  the 
wheels,  at  thefe  intervals;  which  ceafe  again,  a4 
foon  as  they  exert  their  attention.  That  is,  at 
fliofe  intcn^als  they  attend  to  the  apparent  mo- 
tions, and  to  the  battement  of  foimds  of  the  bo- 
dies around  them,  and  for  a  moment  miftake 
them  for  thofe  real  motions  of  the  fhip,  ani  noife 
of  wheels,  which  they  had  lately  been  accuftomed 
'  to :  or  at  thefe  intervals  of  reverie.  Or  on  the  ap- 
proach of  fleep,  thefe  fuppofed  motions  or  founds 
may  be  produced  entirely  by  imagination. 

We  may  conclude  from  this  accoimt  of  vertigOi 

that  fea-ficknefs  is  not  an  effort  of  nature  to  re- 
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lieve  herfclf,  but  a  nccefrary  cdnfequence  of  the 
alTociatiohs  or  catenations  of  animal  motions* 
And  may  thence  infer,  that  the  vomiting,  which 
attends  the  gravel  in  the  ureter,  inflammations  of 
the  bowels^  and  the  cominencement  of  fome  fe- 
vers, has  a  limilar  origin,  and  is  not  always  an 
effort  of  the  vis  medicatrix  natural.  But  where 
the  aftion  of  the  organ  is  the  immediate  confc- 
tjuence  of  the  Simulating  catife,  it  is  frequently 
exerted  to  diflodge  that  ftimulus,  as  in  vomiting 
up  an  emetic  drug;  at  other  times,  the  adlion  of* 
an  organ  is  a  general  effort  to  relieve  pain,  as  in 
convulfions  of  the  locomotive  mufclcs ;  other  ac- 
tions drink  up  and  carry  on  the  fluids,  as  in  ab- 
forption  and  fecrction;  all  which  may  be  termed 
efforts  of  nature  to  relieve,  of  to  prefcrve  herlelf. 

11.  The  cure  of  vertigo  will  frequently  depend 
on  our  previoufly  inveftigating  the  caufe  of  it, 
xvhich  from  what  has  been  delivered  above  may 
briginate  frotn  the  diforder  of  my  part  of  the 
great  tribes  of  irritative  motions,  and  of  th^^af* 
fociate  motions  catenated  with  them. 

Many  people,  when  they  arrive  at  fifty  or  fixty 
years  Of  age,  are  afFci^cd  with  flight  vertigo; 
vhich  is  generally  but  wrongly  afcribed  to  indi- 
geftioo,  but  in  reality  arifes  from  a  beginning  dc* 
fed  of  their  fight;  as  about  this  time  they  alio 
find  it  neccfTary  to  begin  to  ufe  fpeAaclcs,  when 
they  read  fmall  pririt^^efpccially  in  winter,  or  by 
candle  liglijt,  but  are  yet  able  to  read  without 
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them  during  the  fumnier  days,  when  the  light  i» 
ftroDger.  Thefe  people  do  not  fee  objects  fa 
diftin<ftly  a3  formerly,  and  by  exerting  their  eyes 
more  than  ufual,  they  perceive  the  apparept  mo- 
tions of  objedls,  smd  confound  them  with  the 
real  motions  of  them ;  and  therefcw^  cannot  ac- 
curately balance  themfelves  fo  as  eafily  to  preferve 
their  perpcndictdarity  by  them. 
.  That  is,  the  apparent  motions  of  obje<5b,  which 
arc  at  rcfty  as  we  move  by  them,  ihould  only  ex- 
cite irritative  ideas :  but  as  thefe  arc.  now  become 
fefs  diftind,  owing  to  the  beginning  imperfeftion 
of  our  light,^  we  arc  induced  voluntarily  fo  attend 
to  them ;  and  then  thefe  apparent  motions  be- 
come fuccceded  by  fenfatioa;  and  thus' the  odier 
parts  of  the  trains  of  irritative  ideas,  or  irritative 
tnufcular  motions,  become  difordered,  as  expl^ia- 
cd  above-  In  thefe  cafes  of  flight  vertigo  I  have 
a-lways  promifed  my  patients,  that  they  would 
get  fi^ee  from  it' in  two  or  three^  months,  as  they 
ihould  acquire  the  habit  of  balancing  their  bo- 
dies by  lefs  diftindl  objetSts,  and  have  feldom  beeQ 
fniftaken  in  my  prognoftic. 

There  is  an  auditory  vertigo,  which  is  called  a 
noife  in  tbe  head,  explained  in  No.  7.  of  this^ 
fe6Uo»^  which  alfo  is  very  liable  to  aflfeA  people 
in  the  advance  of  life,  ^nd  is  owing  to  their  hear- 
ing lefs  perfeAly  than  before.  This  is  fomctimcs 
called  a  ringing,  and  fometimes  a  fixing,  of 
buzzing^  in  ihe  eaxti^  and  i^*  occasioned  hy,WK 
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fidl  experiencing  a  difagreeablc  fcniatian  from 
our  not  hdng  able  dillindlly  to  hear  the  founds, 
we  ufed  formerly  to  hear  diftinAly.  And  this 
difagreeablc  fenfation  excites  defire  and  confe- 
queut  volition;  and  when  we  voluntarily  attend 
to  fmall  indiftindl  founds,  even  the  whifpering 
of  the  air  in  a  rooai,  and  the  pulfations  of  the 
arteries  of  the  ear  are  fucceeded  by  fenfation; 
which  minute  founds  ought  only  to  have  pro- 
duced irritative  fenfual  motions,  or  \inperccived 
ideas.  See  Se<5Uon  XVII.  a.  6.  Thefe  patients 
after  awhile  lofe  this  auditory  vertigo,  by  ac- 
quiring a  new  habit  of  not  attending  voluntarily 
to  thefe  indiftind  founds,  but  contenting  them- 
felves  with  the.lefs  accuracy  of  their  fenfe  of 
hearing. 

Another  kind  of  vertigo  begins  with  the  dif- 
ordcred  action  of  fome  irritative  mufcular  mo- 
tions, as  thofe  of  the  ftomach  from  intoxication, 
or  from  emetics ;  or  thofe  of  the  ureter,  from  the 
flimulus  of  a  ftone  lodged  in  it;  and  it. is' proba- 
ble, that  the  difordcred  motions  of  fome  of  the 
great  congeries  of  glands,  as  of  thofe  which  form 
the  liver,  or  of  the  inteftinal  canal,  may  occafion 
vertigo  in  confequence  of  their  motions  being 
affociated  or  catenated  with  the  great  circles  of 
irritative  motions;  and  from  hence  it  appears, 
that  the  means  of  cure  muft  be  adapted  to  the 
caufe. 
To  prevent  fea-ficknefs  it  is  probable,  that  the 
A  a  2  habit 
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habit  of  f winging  for  a  week  or  twabeftwTc  going 
on  ihipboard  might  be  of  fervice.  For  the  ver- 
tigo kem  &Hure  of  fight^  fpedacles  may  be  ufed. 
For  the  atiditory  vertigo,  aether  may  be  dropt  inter 
the  ear  to  ftimulate  the  part,  or  to  diiTolve  ear- 
wax,  if  fuch  be  a  part  of  the  caafe«  For  the 
vertigo  arifing  fitnii  indigeftion,  the  penivian 
bark  and  a  blifter  are  recommended.  And  for 
^at  owing  to  a  ftone  in  the  ureter,  venefeftion, 
cathartics,  opiates,  lal  foda  aerated. 

12.  Definition  of  vertigo*  1.  Some  of  the  ir- 
ritative fcnfual,  or  raufciriar  motions^  which  were ' 
ufually  not  fucceeded  by  fenfation,  are  in  this 
difeafe  focceeded  by  fenfation;  and  the  trains  or 
circles  of  amotions,  which  were  uftially  catenated 
with  them,  are  interrupted,  or  inverted,  or  pro- 
ceed in  confufion.  2.  The  fenfitive  and  volun- 
tary motions  continue  xmdiilurbed.  3.  The  af- 
fociate  trains  or  circles  of  motions  continue;  but 
their  catenations  with  fomc  of  the  irritative  mo- 
tions are  difordered^  or  inverted,  or  difllbvered. 


SECT. 


Sicr.XXLi.      OF  DRUNKENNESS.  ^    357 


SECT.    XKI. 


OF    DRUKKBNKESS. 


I.  Sleep  from  fatiety  of  hunger.  From  rocking  children. 
Frpm  unform  founds.  2.  InUxtcation  from  common  food 
4fier  fatigue  and inankUu.  %.  FromMMfte^itpmm*  Chil'^ 
nefs  after  meals.  Vertigo^  Why  pUafwe  is  produced  hy^ 
hitoxiauion^  and  by  fwinging  and  rocking  children^  And 
why  pain  is  relieved  by  it.  \.  Why  drunkards  fiagger  and 
Jlammer^  and' are  liablcs  to  weep.  5,  And  become  delirious^ 
Jleepy  andflupid.  6.  Or  make  pale  urine  and  vomit.  7,' 
Obje^s  are  feen  double.  8.  Attention  of  the  mind  dimi-- 
ni/bii  drunkennefs.  9.  Difordered  irritative  motions  of  all 
tbefenfes.  10.  Dif/tafes  from  drmkinmfs.  \l^  Defini* 
UoH  of  diwiienncfs. 

I.  In  the  flate  of  nature  when  the  fenfe  of 
hunger  is  appeafed  by  the  fiimuliis  of  agreeable 
food,  the  bufinefs  of  the  day  is  over,  and  the  hu- 
man favage  is  at  peace  with  the  worlds  he  then 
exertg  little  attention  to  external  objcAs,  pleafing 
reveries  of  imagination  fucceed,  and  at  length 
deep  is  the  refult :  till  the  nouriihment  which  he 
has  procured,  is  carried  over  every  part  of  the 
fyilem  to  repair  the  injuries  of  a6Hon,  and  he 
awakens  with  frefh  vigour,  and  feels  a  renewal  of 
his  fcpfc  of  hunger. 

Aa3  The 
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The  juices  of  fome  bitter  vegetables,  as  of  the 
poppy  and  the  laurooerafus,  and  the  ardent  fpirit 
produced  in  the  fermentation  of  the  ftigar  found 
in  vegetable  juices,  are  fo  agreeable  to  the  ncr\'c8 
of  the  ftomach,  that,  taken  in  a  fraall  quantity, 
they  inftantly  pacify  the  fenfe  of  hunger;  and 
the  inattention  to  external  ftimuli  with  the  re- 
veries of  imagination,  an4  fleep,  fucceeds,  in 
the  fame  manner  as  when  the  ftomach  is  filled 
with  other  lefs  intoxicating  food.  . 

This  inattention  to  the  irritative  motions  occa- 
fibned  by  external  flimuli  is  a  very  important  dr- 
cumftance  in  the  approach  of  fleep,  and  is  pro- 
duced in  young  children  by  rocking  their  cradles: 
during' which  all  vil^ble  objeils  become  indiftin<^ 
to  them.  An  xmiform  fofl  repeated  found,  as  the 
murmurs  of  a  gentle  current,  or  of  bees,  are  faid 
to  produce  the  fame  effect,  by  prcfenting  indif- 
tniift  ideas  of  inconfequential  founds,  and  by  thus 
flealing  our  attention  from  other  objects,  whilft 
by  their  continued  reiterations  they  become  fami- 
liar themfdves,  and  we  ceafe  gradually  to  attend 
to  any  thing,  and  Heep  cnfues. 

2.  After  great  fatigue  or  inanition,  when  the 
ilomach  is  fuddenly  filled  with  fiefh  and  vegetable 
food,  the  inattention  to  external  ftimuli,  and  the 
xeveries  of  imagination,  become  fo  confpicuoas 
as  to  amount  to  a  degree  of  intoxication.  The 
iame  is  at  any  time  produced  by  fuperadding^a 
little  wine  or  opium  to  our  common  meals ;  or 

by 
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by  taking  thefc  feparately  in  confiderable  quan- 
tity ;  and  this  more  efficacioufly  after  fatigue  or 
inanition ;  becaufe  a  lefs  quantity  of  any  ftimu- 
latii^  material  will  excite  au  organ  into  energetic  ' 
aAion,  after  it  has  lately  been  torpid  from  de- 
k&  of 'ftimulus;  is  objeds  appear  more  lumi- 
nous, after  we  have  been  in  the  dark;  and  be- 
eaiife  the  fufpenfion  of  volition,  which  is  the  im- 
mediate caufe  of  flcep,  is  fooner  induced,  after  a 
continued  voluntary  exertion  has  in  part  exhauft- 
cd  the  fenforial  power  of  volition ;  in  the  fame 
manner  as  we  cannot  contra6l  a  fingle  mufclc  long 
together  without  intervals  of  inadlion. 

3.  In  the  beginning  of  intoxication  wc  are  in- 
dined  to  fleep,  as  mentioned  above,  but  by  the 
Excitement  of  external  circumflances,  as  of  noife, 
light,  buiinefs,  or  by  the  exertion  of  volition,  we 
prevent  the  approaches  of  it,  and  continue  to  take 
into  our  ftomach  greater  quantities  of  the  inebriat- 
ing materials.  By  thcfe  means  tlie  irritative 
movements  of  the  ftomach  are  excited  into  greater 
aftion  than  is  natural;  and  in  confcquence  all 
the  irritative  tribes  and  trains  of  motion,  which 
are  catenated  with  them,  become  fufceptible  of 
ftronger  a<5lion  from  their  accuftomcd  ftimuli; 
becaufe  thefe  motions  are  excited  both  by  their 
ufual  irritation,  arid  by  their  afTociation,  with 
the  increafed  actions  of  the  ftomach  and  ladleals. 
Hence  the  Ikin  glows,  and  the  heat  of  the  body' 
A  a  4  is 
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is  incrcafcd,  by  tl^e  more  energetic  SL&ion  of  the 
whole  glandular  fyflem ;  and  pleafure  is  intro- 
duced in  confequence  of  thefe  inprcafed  motions 
from  internal  ftiipulus.  According  to  Law$. 
Seft.  IV.  on  Animal  Caufation. 

From  this  great  incrcj^fe  of  irritative  n^otiom 
from  internal  (limulus,  and  the  increafcd  fenfa- 
tion  i|^tro4uced  into  the  fyftem  in  confcquencej 
and  fecondly,  from  the  increafcd  fenliiivp  motions 
in  confequencc  of  this  additional  quantity  of  fen- 
fation,  fo  iftuch  fenfori^l  power  is  expen4c4,  that 
the  voluntary  power  becomes  feebly  exerted,  an4 
the  irritation  from  the  ftimuli^s  of  external  qbr 
je6ls  is  lefs  forcible ;  the  external  parts  of  the  eye 
^re  not  therefore  voluntarily  adapted  to  ^le  dif  • 
tance§  qf  objefts,  whence  the  apparent  ipotiqns 
of  thofe  obje6ls  cither  arc  fecu  double,  or  becpmc 
too  indiilinA  for  the  pijrpof^  of  balancing  th? 
body,  ai^d  yer^igo  is  inducc4» 

Hence  we  become  acquainted  with  .  that  very 
curious  circurnftancc,  why  the  drunken  vertigo 
is  attended  with  an  incrcafe  of  pleafure ;  for  the 
irritative  ideas  and  motions  occalipned  ^jy  inter- 
nal (limiilus,  that  were  not  attended  to  in  our  fo- 
ber  hourS|  arc  now  juft  fo  much  increafcd  as  to 
be  fucceedcd  by  plcafurabje  fenfatipn,  in  the 
fame  manner  jis  the  rnorc  violent  motions  of  our 
organ?  are  fucceedcd  by  painful  fenfation.  And 
l^euc^  a  greater  qpnntity  of  plcafurable  fenfatioq 
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is  introduced  into  the  coDilitution;  which  is  at^ 
(pnded  in  fomc  people  with  an  increafc  of  bene- 
Tplencc  and  good  humour. 

If  thf  apparent  motions  of  objects  is  much  in- 
creafedy  as  when  we  revolve  on  one  foot,  or  arc 
fwung  on  a  rope,  the  ideas  of  thefe  apparent  mo- 
tions are  alfo  attended  to,  and  are  fucceeded  with 
plcafurable  fenfation,  till  they  become  familiar 
tP  us  by  frequent  ufe.  Hence  children  are  at 
^ril  delighted  with  thefe  kinds  of-eKcrcife,  and 
with  riding,  and  failing,  and  hence  rocking  yoimg 
children  ^inclines  tjicra  to  fleep.  For  though  in 
the  vertigo  from  intoxication  the  irritative  ideas 
of  the  app^ent  motions  of  objedls  are  indiftin£l 
from  their  decreafe  of  energy:  yet  in  the  vertigo 
occafioned  by  rocking  or  fwinging  the  irritative 
ideas  of  the  apparent  motions  of  objei^s  are  in* 
creafe4  in  energy,  and  hence  they  induce  plea- 
fure  into  the  fyliem,  but  arc  equally  indiftindl, 
and  in  confequence  equally  unfit  to  balance  our- 
felves  by.  This  addition  pf  pleafure  precludes 
dcfire  or  averfion,  and  in  confequence  the  vo- 
luataiy  power  is  feebly  exerted,  and  on  this  ac- 
count rocking  young  children  inclines  them  to 
fleep. 

In  what  manner  opium  and  wine  aA  in  relicv* 
ing  pain  is  another  article,  that  well  deferves  oijr 
^Hcntipn.  There  ar?  many  pains  that  originate 
from  defedk  as  well  as  from  excels  of  flimulus; 
of  tl^efc  are  thofe  of  the  fix  appetites  pf  hunger, 

thirft. 
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(hirft,  luft,  the  want  of  heat,  of  diftrntion,  and 
of  frefh  air.  Thus  if  our  cutaneous  capillaries 
ceafe  to  a6l  from  the  diminifhcd  ftimulus  of  heat, 
when  wc  are  expofed  to  cold  weather,  or  our  fto- 
iTiach  is  uneafy  for  want  of  food;  thefc  are  both 
pains  from  defe6tofftiitiulus,  and  in  confequence 
opium,  which  fiinitilates  all  the  moving  fyftem 
into  increafcd  a<5lion,  mud  relieve  them.  But 
this  is  not  the  c^ifc  in  thofc  pains,  which  arife 
frorii  exccfs  of  ftimulus,  as  in  violent  inflamma- 
tions:  in  thefe  the  exhibition  of  opium  is  fre- 
quently injurious  by  increafing  the  a<!lion  of  the 
fyftem  already  too  "great,  as  in  inflammation  of 
the  bowels  mortification  is  often  produced  by  the 
ftimulus  of  opium.  Where,  however,  no  fuch 
l>ad  confequenccs  follow  ;  the  ftimulus  of  opium, 
by  increafing  all  the  motions  of  the  fyftem,  ex- 
pends fo  much  of  the  fenforial  power,  that  the 
adtipns  of  the  whole  fyftem  foon  become  feebler, 
and  in  confequence  thofc  which  produced  the 
pain  and  inflammation. 

4.  When  intoxication  proceeds  a  litde  fur- 
ther, the  quantity  of  pleafurable  fenfation  is  fo 
far  increafed,  that  all  defire  ceafes,  for  there  is  no 
pain  in  thcTyftem  to  excite  it.  Hence  the  volun- 
tary exertions  are  diminifhed,  ftaggcring  and 
flanniicring  fucceed;  and  the  trains  of  ideas  be- 
come  tnore  and  piore  inconfiftent  from  this  defeft 
of  voluntary  exertion,  as  explained  in  the  feftions 
en  ilccp  and  reverie,  .w^hilft  thgfc  palftons  which 
1  '  arc 
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are  unmixed  with  volition  are  more  vividly  felt, 
and  Ihewn  with  lefs  referve ;  hence  pining  love;, 
or  fuperftitious  fear,  and  the  maudling  tear  drop- 
ped on  the  remembrance  of  the  moil  trifling  dif- 
Irefs. 

6.  At  length  all  thefe  circumftances  are  in- 
creafed  ;  the  quantity  of  pleafure  introduced  into 
the  fyftem  by  theincreafed  irritative  mufcular  mo- 
tions of  the  whole  fanguiferous,  and  glandular, 
and  abforbent  fyftems,  becomes  fo  great,  that  the 
organs  of  fenfe  are  more  forcibly  excited  into 
aAion  by  this  internal  pleafurable  fenfation,  than 
by  the  irritation  from  the  ftimulus  of  external  ob- 
jeAs.  Hence  the  drunkard  ccafcs  to  attend  to 
external  ftimuli,  and  as  volition  is  now  alfo  fuf- 
pended,  the  trains  of  his  ideas  become  totally  in- 
confiftent  as  in  dreams,  or  delirium :  and  at 
length  a  ftupor  fucceeds  from  the  great  exhauf- 
tion  of  fenforial  power,  which  probably  does  not 
even  admit  of  dreams,  and  in  which,  as  in  apo- 
plexy, no  motions  continue  but  thofe  from  inter- 
nal flimuli,  from  fenfation,  and  from  aflbciation. 

6.  In  other  people  a  paroxyfm  of  drunk ennefs 
has  another  termination ;  the  inebriate,  as  foon 
as  he  begins  to  be  vertiginous,  makes  pale  urine 
in  great  quantities  and  very  frequently,  and  at 
length  becomes  fick,  vomits  repeatedly,  or  purges, 
or  has  profufe  fweats,  and  a  temporary  fever  en- 
fues  with  a  quick  ftrong  pulfc.  This  in  fomc 
hours  is  fucceedei  by  fleep ;  but  the  unfortunate 

bacchanalian 
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bacchanalian  docs  not  perfc<SHy  recover  himfelf 
till  about  the  fame  time  of  the  fuccecding  day, 
when  his  courfe  of  inebriation  began.  As  Ihewn 
in  SeA.  XVII.  1.7.  on  Catenation.  The  tem- 
porary ferer  with  flrong  pulfc  is  owing  to  the 
fame  caufe  as  the  glow  on  the  Ikin  mentioned  in 
the  third  paragraph  of  this  Seftion :  the  flow  of 
mine  and  ficknefs  arife  from  the  whole  fyftem  of 
irritative  motions  being  thrown  into  confufion  by 
their  affociations  with  each  other ;  as  in  fea-fick- 
nels,  mentioned  in  Se6l.  XX.  4.  on  Vertigo ;  and 
which  is  more  fully  explained  in  Sedtion  XXIX. 
on  Diabetes. 

7.  In  this  vertigo  from  internal  caufcs  we  (be 
objefts  double,  as  two  candles  inftead  of  one, 
which  is  thus  explained.  Two  lines  drawn 
through  the  axes  of  our  two  eyes  meet  at  tlie  ob- 
Jeft  we  attend  (o:  this  angle  of  the  optic  axes  in- 
crcafesor  diminiihes  with  the  lefs  or  greater  dif- 
tances  of  objc(5ls.  All  objects  before  or  \^iT\i 
the  place  where  this  angle  is  formed,  appear 
double ;  as  any  one  may  obferve  by  holding  up 
a  pen  between  his  eyes  and  the  candle ;  when  he 
looks  attentively  at  a  fpot  on  the  pen,  and  carelefs- 
ly  at  the  candle,  it  will  appear  double  ;  and  tlie 
revcrfe  when  he  looks  attentively  at  the  candle 
and  carclefsly  at  the  pen  ;  fo  that  in  this  cafe  the 
mufcles  of  the  eye,  like  thofe  of  tlie  limbs;  dag- 
ger and  are  difobedicnt  to  the  expiring  efiprts  of 
volition.     Numefovis  objecls  are  in4ccd  iom-^^ 

tinicii 
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times  feen  by  the  inebriate,  occalioned  by  the 
refra6lions  made  by  the  tears,  whicli  Hand  upon 
his  eye-lids. 

8.  This  vertigo  alfo  continues,  when  tlie  ine- 
briate lies  in  his  bed,  in  the  dark,  or  with  his 
eyes  clofed ;  and  this  more  powerfully  than  when 
he  is  ere6l,  and  in  the  light.  For  the  irritative 
ideas  of  the  apparent  motions  of  objects  are  now 
excited  by  irritation  from  internal  ftimulus,  or 
by  aflbciation  with  other  irritative  motions ;  and 
tlie  inebriate,  like  ou6  in  a  dream,  believes  the 
objefts  of  thefe  irritative  motions  to  be  prefent> 
and  feels  himfelf  vertiginous.  I  have  obfcrvcd 
in  this  fituation,  (b  long  as  my  eyes  and  mind 
were  intent  upon  a  book,  the  ficknefs  and  vertigo 
ceafed,  and  were  renewed  again  the  moment  I 
difcontinued  this  attention;  as  was  explained  in 
the  preceding  account  of  fea-ficknefs.  Some 
drunken  people  have  been  known  to  become  fo- 
bet  inftantly  from  fome  accident,  that  has  ftrongly 
excited  their  attention,  as  the  pain  of  a^ broken 
bone,  or  the  news  of  their  houfe  being  on  fire. 

9.  Sometimes  the  vertigo  from  internal  caufej, 
as  from  intoxication,  or  at  the  beginning  of  fome 
fevers,  becomes  fo  univerfal,  that  the  irritative 
motions  which  belong  to  other  organs  of  fenfe 
are  fucceedcd  by  fcnfation  or  attention,  as  well  as 
thofe  of  the  eye.  The  vertiginous  noife  in  the 
ears  has  been  explained  in  Section  XX.  on  Verti- 
go.   The  tafte  of  the  faliva,  which  in  general  is 

not 
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not  attended  to,  becomes  perceptible,  and  the  pa- 
ticH'S  compiirin  of  a  had  tafte  in  iheir  mouth. 

Tlie  common  finells  of  the  furrounding  air 
fometimes  excite  the  attention  of  thefe  patients, 
and  bad  fmells  are  complained  of,  which  to  other 
people  arc  imperceptible.  The  irritative  motions 
that  belong  to  the  fcnfe  of  preffnre,  or  of  touch, 
are  attended  to,  and  the  patient  conceives  the  bed 
to  librate,  and  is  fearful  of  falling  out  of  it.  The 
irritative  motions  belonging  to  the  fenfes  of  dif- 
tention,  and  of  heat,  like  thofe  above  mentioned, 
become  attended  to  at  this  time :  hence  we  feel 
the  pulfation  of  our  arteries  all  over  us,  and  com- 
plain of  beat,  or  of  cold,  in  parts  of  the  body 
where  there  is  no  accumulation  or  diminution  of 
aftual  heat.  All  which  are  to  be  explained,  as 
in  the  laft  paragraph,  by  the  tirritative  ideas  be- 
longing to  the  various  fenfes  being  now  excited 
by  internal  flimuli,  or  by  their  aflbciations  with 
other  irritative  motions.  And  that  the  inebriate, 
like  one  in  a  drcam,  believes  the  external  objects, 
which  ufually  caufed  thefe  irritative  ideas,  to  be 
now  prefent. 

10.  The  difeafes  in  confequcnce  of  frequent  in- 
ebriety, or  of  daily\  taking  much  vinoqs  fpirit 
without  inebriety,  conlift  in  the  par^lyfis,  which 
is  liable  to  fucceed  violent  ftimulation.  Organs, 
whofe  axJtions  arc  aflbciated  with  others,  are  fre- 
quently more  afFedled  than  the  organ,  which  is 
Simulated  into  too  violent  aAipn.      See  SeS. 

XXIV. 
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XXIV,  2.  8.  Hence  in  drunken  people  it  gene- 
rally happens,  that  the  fecretory  veffels  of  the 
liver  become  firft  paralytic,  and  a  torpor  with 
confcquent  gall-ftones  or  fcirrhus  of  this  vifcus  is 
induced  with  concomitant  jaundice;  otherwifo 
it  becomes  inflamed  in  confcquence  of  previous 
torpor,  and  this  inflammation  is  frequently  trans- 
ferred to  a  more  fenfible  part,  which  is  aflbciated 
with  it,  and  prcfduces  the  gout,  or  the  rofy  erup- 
tion of  the  face,  or  fomc  other  leprous  eruption 
on  the  head,  or  arms,  or  legs.  Sometimes  the 
ilomach  is  firft  afFedled,  and  paralyfis  of  the  lac- 
teal  fyftem  is  induced:  whence  a  total  abhor- 
rence from  flefli-food,  and  general  emaciation. 
In  others  the  lymphatic  fyftem  is  afFe6led  with 
paralyfis,  and  dropfy  is  the  conlbquence.  In  fome 
inebriates  the  torpor  of  the  liver  produces  pain 
without  apparent  fcirrhus,  or  gall-fliones,  or  iii* 
flammation,  or  confequent  gout,  and  in  thcfe 
epileply  or  infanity  are  often  the  confcquence. 
All  which  will  be  more  fully  treated  of  in  the 
courfe  of  the  work. 

I  am  well  aware,  tliat  it  is  t  common  opinion, 
that  the  gout  is  as  frequently  owing  to  gluttony 
in  eating,  as  to  intemperance  in  drinking  fer- 
mented Off  fpirituous  liquors.  To  this  I  anfwer, 
that  I  have  fecri  no  pcrfon  afflided  with  the  gout, 
who  has  not  drvmk  freely  of  fcnpcnted  liquor,  as 
wine  :and  water,  or  finall  beer;  thougli.^  the  dif« 
poiitign  la  all  the  difeafcs,  livhich.haTe.orig'matfid 

from 
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frora  intoxication,  is  in  ibme  degree  hereditaiy,  a 
Icfs  quantity  of  fpirituous  potation  will  induce 
the  gout  in  thcfe,  who  inherit  ibc  difpoiitioa 
from  their  parents.  To  which  I  inuft  add,  that 
in  young  people  the  rheumatifip  is  frequently  mif- 
taken  for  the  gout. 

Spice  is  feldom  taken  in  fuch  quantity  as  to  da 
any  material  injury  to  the  fyftem,  flefh-meats  as 
well  as  vegetables  are  the  natural  diet  of  man- 
kind ;  with  thefc  a  glutton  may  be  crammed  up 
to  the  throat,  and  fed  fat  like  a  flailed  ox  ;  but 
he  will  not  be  difeafed,  unlefs  he  adds  fpirituous 
or  fermented  liquor  to  his  food.  This  is  well 
known  in  the  diftilkries,  where  the  fwine,  which 
are  fattened  by  the  fpirituous  fediments  of  ban^Is, 
acquire  difeafed  livers.  But  mark  what  happens 
to  a  man,  who  drinks  a  quart  of  wine  or  ci 
ale,  if  he  has  not  been  habituated  to  it.  He  lofes 
the  ufc  of  both  his  limbs  and  of  his  uncjerftanding  1 
He  becomes  a  temporary  idiot,  and  h^  a  tem- 
porary ftroke  of  the  palfy!  And  though  he 
flowly  recovers  after  fome  hours,  is  it  not  rca- 
fpnable  to  conclude,  that  a  perpetual  repetition 
of  fo  powerful  a  poifon  muft  at  length  perma- 
nently afFe<ft  him?— If  a  perfon  accidentally  bc^ 
comes  intoxicated  by  eating  a  few  muihrooms  of 
a  peculiar  kind,  a  general  alarm  is  excited,  and 
he  is  laid  to  be  poifoned,  and  emetics  arc  exhi- 
bited ;  but  fo  familiarifcd  are  we  to  the  intoxi* 
cation  from  vinoils  fpirit,  that  it  occafions  laugh- 
ter rather  than  alarm. 

There 
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There  is  however  conliderable  danger  in  too 
haftily  difcontinuing  the  tife  of  fo  ftrong  a  ftimu- 
lu8,  left  the  torpor  of  the  fyftem,  or  paralyfis, 
Ihould  fooner  be  induced  by  theomiffion  than  by 
the  continuance  of  this  habit,  when  unfortunately 
acquired.  A  golden  rule  for  determining  the 
quantity,  which  may  with  fafety  be  difcontinued, 
is  delivered  in  Se<St.  XII.  7-  8. 

11.  Definition  of  drunkennefs.  Many  of  the 
irritative  motions  are  much  increafed  in  energy 
by  internal  ftimulation. 

2.  A  great  additional  quantity  of  pleafurable 
fenfation  is  occalioned  by  this  increafed  exertion 
of  the  irritative  motions.  And  many  feiifitive  mo- 
tions are  produced  in  confequence  of  this  increaf- 
ed fenfation. 

3.  The  aflbciated  trains  and  tribes  of  motions, 
catenated  with  the  increafed  irritative  and  fenfi- 
tive  motions,  are  difturbed,  and  proceed  in  con- 
fufion. 

4.  The  faculty  of  volition  is  gradually  impair- 
ed, whence  proceeds  the  inftability  of  locomo- 
tion, inaccuracy  of  perception,  and  inconfiftency 
of  ideas ;  and  is  at  length  totally  fhfpcnded,  and 
a  temporary  apoplexy  fucceeds. 
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SECT.      XXII. 

OF     PROPENSITY    TO    BtOtlON,     REPETfTLO^ 
AND    IMITATION. 

I.  Accumulation  of  fertforlal  ptnver  in  hentipte^a^  inptf^ 
in  cold  Jit  of  fever  ^  in  the  locorHotive  mufiles^  in  the  orptns 
offenfe.  Produces  propen/ity  to  ailion»  IL  R^pttkion  if 
three  finforial  powers.  In  rhim^  and  alliteration^  inmur 
fie,  dancingf  architefiure^  landfcape- paintings  hey^ 
III.  I.  Perception  con/tjfls  in  imitation.  Four  kinds  ofim^ 
tation.  2.  Voluntary,  Dogs  taught  to  dance.  3.  Sen/itivt, 
Hence  fympatby^  and  all  our  virtues.  Contagious  nuttttr 
ofi/enereal  ulcers^  of  hydrophobia^  ofjail-fever^  offnall-pox, 
produced  by  imitation^  and  the  fex  of  the  embrym.  4.  /r- 
ritative  imtation.  5.  Imiftttions  refilvoble  into  affxith 
oions. 

I.  1.  In  the  hemiplegia,  Vhcn  the  limbs  on 
t^ne  fide  have  loft  their  power  of  voluntary  mo- 
tion, the  patient  is  for  many  days  pcrpettiallyttfr- 
ployed  In  moving  thofe  of  the  other.  2.  A^ea 
the  volmitary  power  is  fufpended  during  ffcep, 
there  commences  a  ceafelefs  flow  of  ^enfitive  mo- 
tions, or  ideas  of  imagination,  which  compofe  our 
dreams.  3.  When  in  the  cold  fit  of  an  intermit- 
tent fever  fomc  parts  of  the  fyftem  have  ftwr  a  time 
continued  torpid,  arid  have  thus  expended  Icfs 

than 
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than  their  \}faal  expenditure  of  fenforial  power ; 
a  hot  fit  fucceedSi  with  vioknt  adlion  of  thofe 
vcffds,  which  had  previoufly  been  quiefcentt 
Ail  thefe  are  explained  from  an  accumulation  of 
fenforial  power  during  the  ina<Sliyity  of  fomc  part 
ofliiefyftem.  % 

Bcfidcs  the  very  great  quantity  of  fenforial 
power  perpetually  produced  and  .expended  in 
moving  the  arterial,  venous,  and  glandular  fyf. 
terns,  with  the  various  organs  of  digeftion,  as  de- 
fcribed  in  Se<aion  XXXII.  3.  2.  there  is  alfo  a 
conllant  expenditure  of  it  by  the  aftion  of  ouc 
locomotive  mufcles  and  organs  of  fenfe.  Thus 
the  thicknefs  of  the  optic  neiTes,  where  they  en* 
ter  the  eye,  and  the  great  expanfion  of  the 
nerves  of  touch  beneath  the  whole  of  the  cuticle, 
evince  the  great  confumption  of  fenforial  power 
by  thefe  fenfes.  And  our  perpetual  mufcular 
atSlions  in  the  common  offices  of  life,  and  in  con- 
ftantly  preferving  the  perpcndicvdarity  of  our 
bodies  during  the *day,  evince  a  confiderable  ex- 
penditure of  the  fpirit  of  animation  by  our  loco- 
motive mufcles.  It  follows  that4f  the-ex^on  of 
thefe  organs  of  fenfe  and  mufcles  be  for  a  while 
intermitted,  that  fome  quantity  of  fenforial  power 
muft  be  accumulated,  and  a  propenfity  to  aiSivity 
of  fome  kind  enfue  from  the  increafed  excitability 
of  the  fyftem.  Whence  proceeds  the  irklbmc- 
nefs  of  a  continued  attitude^  and  of  on  indoloot 
life. 

B  b  2  However 
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However  fraall  this  hourly  accumulation  of 
the  fpirit  of  animation  may  be,  it  produces  a 
propenfity  to  fome  kind  of  adion ;  but  it  never- 
thelefs  requires  either  delire  or  averlion,  cither 
pleafufe  or  pain,  or  fome  external  ftimulus,  or 
a  previous  link  of  aflbciation,  to  excite  the  fyf- 
tem  into  activity;  thus  it  frequently  happens, 
when  the  mind  and  body  are  fo  unemployed  as 
not  to  poflefs  any  of  the  three  firft  kinds  of  fti- 
muli,  that  the  laft  takes  place,  and  confumcs  the 
fmall  but  perpetual  accumulation  of  fenforial 
power.  Whence  fome  indolent  people  repeat 
tlie  fame  verfc  for  hours  together,  or  hum  the 
fame  tune.     Thus  the  poet : 

Onward  he  trudged,  not  knowing  what  he  fought, 
And  whiftlcd  as  he  went,  for  want  of  tliought. 

11.  The  repetitions  of  motions  may  be  at  firft 
produced  either  by  volition,  or  by  fenfation,  or 
by  irritation,  but  they  foon  become  eafier  to  per- 
form than  any  other  kinds  of  adlion,  becaufe  the? 
foon  become  affociated  together,  according  to 
Law  the  feventb,  SeAion  IV.  on  Animal  Caula- 
.tion.  And  becaufe  their  frequency  of  repetition, 
if  as  much  fenforial  power  be  produced  during 
■every  reiteration  as  is  expended,  adds  to  the  fa- 
cility of  their  produdtion. 

If  a  ftimulus  be  repeated  at  imiform  intervals 
jof  time,  as  defcribed  in  Secft.  XII.  3.  3.  the  ac- 
tion, whether  of  our  mufcle^  or  organs  of  fcnfe 

is 
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is  produced  with  llill  greater  facility  or  cnei^ ; 
becaufe  the  fenforial  power  of  affociation,  men- 
tioned above,  is  combined  with  the  fenforial 
power  of  irritation ;  that  is,  in  common  language, 
the  acquired  habit  aflifts  the  power  of  the  ftimu- 
lus. 

This  not  only  obtains  in  the  annual,  lunar,  and 
diurnal  catenations  of  animal  motions,  as  explain- 
ed in  Se6t.  XXXVI.  which  are  thus  performed 
with  great  facility  and  energy;  but  in  every  lels 
circle  of  adlions  or  ideas,  as  in  the  burthen  of  a 
fong,  6r  the  reiterations  of  a  dance.     To  the  fa- 
cility and    diftin<9:nefs,    with,  which    we    hear 
founds  at  repeated  intervals,  we  owe  the  pleafure, 
which  we  receive  from  mufical  time,  and  from 
poetic   time;  as  defcribed  in  Botanic   Garden, 
P.  2.  Interlude  3.     And  to  this  the  pleafure  we 
receive  from  the  rhimes  and  alliterations  of  mo- 
dern verlification ;  the  fource  of  which  without 
this  key  would  be  difficult  to  difcover.     And  te 
this  likewife  Ihould  be  afcribcd  the  beauty  of  the 
duplicature  in   the  perfect  tenfe   of  the  Greek 
verbs,  and  of  fome  Latin  ones,  as  tango  tetegi, 
mordeo  momordi.  , 

There  is  no  variety  of  notes  referable  to  the 
gamut  in  the  beating  of  the  drum,  yet  if  it  be  per- 
fcMmed  in  mufical  time,  it  is  agreeable  to  our 
cars ;  and  therefore  this  pleafurable  fenfation  muft 
be  owing  to  the  repetition  of  the  divifions  of  the 
founds  at  certain  intervals  of  tim^,  or.  mufical 
B  b  3  bars. 
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bars.  Whether  thefc  times  or  bars  arc  diftinguifh- 
cd  bjr  a  paufc,  or  by  an  emphafis,  or  accent,  cer- 
tain it  is,  that  this  diftindHon  is  perpetually  re- 
peated; otherwifc  the  ear  could  not  determine  in* 
ftantly,  whether  the  fucccffions  of  found  were  in 
common  pr  in  triple  time.  In  common  time 
there  is  a  divifion  between  ever}'  two  crotchets,  or 
other  notes  of  equivalent  time;  though  the  bar  in 
written  mufic  is  put  after  every  fourth  crotchet, 
or  notes  equivalent  in  time ;  in  triple^  time  the 
divifion  or  bar  is  after  every  three  crotchets,  or 
notes  equivalent;  fo  that  in  common  time  the 
repetition  recurs  more  frequently  than  in  triple 
time.  The  grave  or  heroic  verfes  of  the  Greek 
and  Latin  poets  are  written  in  common  time ; 
the  French  heroic  verfes,  and  Mr.  Anftie*s  hu- 
morous verfes  In  his  Bath  Guide^  are  written  in 
the  fame  time  as  the  Greek  and  Latin  vcrfe<,  but 
are  one  bar  Ihortcr.  The  Englifh  grave  or  heroic 
verfes  are  meafured  by  triple  time,  as  Mr.  Pope*s 
tranflation  of  Homer. 

But  befides  thefe  little  circles  of  mufical  time, 
there  are  the  greater  returning  periods,  and  the 
ftill  more  diftant  choruffes,  which,  like  the 
rhirnes  at  the  ends  of  verfes,  owe  their  beauty  to 
repetition ;  that  is,  to  the  facility  and  diftindnris 
with  which  we  perceive  found^,  which  we  ex* 
pc(5  to  perceive,*  or  have  perceived  before;  or  in 
the  language  of  this  wort,  to  the  greater  eafc  and 
energy  widi  which  our  organ  is  excited  by  Ac 

combined 
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combined  fenforial  powei-s  pf  aflbciation  snd  irri- 
tation, than  by  the  latter  fingly. 

A  certain  uniformity  or  repetition  of  partB  en-p 
ters  the  very  compofition  of  harmony.  Thus  two 
Oi^lxives  neareft  to  each  other  in  the  Icale  com- 
n^nce  their  vibrations  together  after  every  fecond 
vibration  of  the  higher  one.  And  where  the  firft, 
thirds  and  fifth  compofe  a  chord  the  vibrations 
concur  or  coincide  frequently,  though  lefs  fo 
than  in  the,  two  odlaves.  It  U  probable  that  thefo^^^ 
chords  bear  fome  analogy  ta  a  mixture  of  three 
alternate  colours  in  the  fun's  fpecarum  fcparated 
by  a  prifiT). 

The  pleafure  we  receive  from  a  melodious  fuc* 
ceilion  of  notes  referable  to  tlie  gamut  is  derived 
from  another  fource,  viz.  to  the  pandiculation  or 
counteraction  of  antagonift  fibres.  See  Botanic 
Garden,  P.  2.  Interlude  3.  If  to  thefe  be  added 
our  early  affociations  of  agreeable  ideas  with 
i^crtain  proportions  of  found,  I  fuppofe,  from 
thcfe  three  fources  fprings  all  the  delight  of  mu-» 
fie,  fo  celebrated  by  ancient  authors,  and  fo  en- 
thufiaftically  cultivated  at  prefent.  See  Se6l,  XVI, 
No.  JO.  on  Inftincl. 

This  kind  of  pleafure  arifing  fi'om  repetition, 
that  is  from  the  facility  and  diftindhicfe,  with 
which  wc  perceive  and  uixicrftand  repeated  fen^ 
iations,  enters  into  all  the  agreeable  arts ;  and 
when  it  is  carried  to  excefs  is  termed  formality. 
T^  ^  of  danciiSg  like  that  of  mufic  depends 
JBb4  fW 
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for  a  great  part  of  the  pleafur^,  it  aifords,  on  re- 
petition; architefture,  efpecially  the  Grecian, 
confifts  of  one  part  being  a  repetition  of  another; 
and  hence  the  beauty  of  the  pyramidal  outline  in 
landfcape-painting ;  where  one  fide  of  the  piAurc 
may  be  faid  in  fome  meafureto  balance  the  other. 
So  univerlally  does  repetition  contribute  to  our 
pleafure  in  the  fine  arts,  that  beauty  itfclf  has 
been  defined  by  foipe  writers  to  confift  in  a  due 
combiniation  of  uniformity  and  variety.  See  SeA. 
XVL  6. 

III.  K  Man  is  termed  by  Ariftotle  an  imitative 
animal ;  this  propenfity  to  imitation  not  only  ap- 
pears in  the  a6lions  of  children,  but  in  all  the 
cuflioms  and  Tafhions  of  the  world:  many  thou- 
fands  tread  in  the  beaten  paths  of  othei^,  for  on« 
who  traverfes  regions  of  his  own  difcovery.  The 
origin  of  this  propenfity  of  imitation  has  not, 
that  I  recoUedl,  been  deduced  from  any  known 
principle ;  when  any  adlion  prefents  itfelf  to  the 
view  of  a  child,  as  of  whetting  a  knife,  or  thread- 
ing a  needle,  the  parts  of  this  adlion  in  refpe6l 
of  time,  motion,  figure,  are  imitated  by  a  part  of 
the  retina  pf  his  eye;  to  perform  this  adlion 
therefore  with  his  hands  is  eafier  to  him  than  to 
invent  any  new  a6lion,  becaufc  it  confifts  in  re- 
peating with  another  fet  of  fibres,  viz.  with  the 
moving  mufclcs,  what  he  had  juft  perforated  by 
fpme  parts  of  the  retina;  juft  as  in  dancing  we 
transfer  the  times  of  motion  firom  the  aAipns  of 
6  the 
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the  auditory  nerves  to  £he  mufdes  of  the  limbs. 
Imitation  therefore  confifts  of  repetition,  which 
we  have  fhewn  above  to  be  the  eafieft  kind  of 
animal  a6lion,  and  which  we  perpetually  fall  into, 
vfhjcn  we  poffefs  an  accumulation  of  fenforial 
power,  which  is  not  otherwife  called  into  exer- 
tion. 

It  has  been  fliewn,  that  our  ideas  are  configu- 
rations of  the  organs  of  fenfe,  produced  origi- 
nally in  confequcnce  of  the  ftimulus.  of  external 
bodies.  And  that  thefe  ideas,  or  configurations  - 
of  the  organs  of  fenfe,  refemble  in.fopie  property 
a  correfpondent  property  of  external  matter;  as 
the  parts  of  the  fenfes  of  fight  and  of  touch,  which 
are  excited  into  action,  refemble  in  figure  the 
figure  of  the  ftimulating  body;  and  probably  alfo 
the  colour,  and  the  quantity  of  denfity,  which 
they  perceive.  As  explained  in  Se6t  XIV.  2.  3. 
Hence  it  appears,  that  our  perceptions  themfelves 
are  copies,  that  is,  imitations  of  fome  properties 
of  external  matter ;  and  the  propenfity  to  imita- 
tion is  thus  interwoven  with  our  exiftence,  as  it 
is  produced  by  the  fl:imuli  of  external  bodies,  and 
is  afterwards  repeated  by  our  volitions  and  fenfa- 
tions,  and  thus  conftitutes  all  the  operations  of 
our  n^inds. 

2.  Imitations  refolve  themfelves  into  four 
kinds,  voluntary,  fenfitive,  irritative,  and  aflbciate. 
The  voluntary  imitations  are,  when  we  imitate  de- 
liberately the  a^ons  of  others,  either  by  mimic- 
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ry,  as  in  a<5ling  a  play,  or  in  delineating  ^ 
flower ;  or  in  the  coounon  aiSUon^  of  our  lives,  a§ 
in  our  dreis,  cookei^y^  language;^  mannersji  aod 
even  in  our  habits  of  thinking. 

Not  only  the  grcatcft  part  of  mankind  Us^m  tU 
the  commoci  art§  of  life  by  imitating  others,  but 
brute  animals  feem  capable  of  acquiring  know- 
ledge with  greater  facility  by  imitating  each  oth^, 
than  by  any  uicthods  by  which  we  can  teach 
them ;  as  dogs  and  cats,  when  they  are  ficki 
learn  of  each  other  to  eat  grafe ;  and  I  fuppofe, 
that  by  making  an  artificial  dog  perform  certain 
tricks,  as  in  dancing  oii  his  hinder  1^,  a  living 
dog  might  be  eafily  induced  to  imitate  them;  and 
that  the  readieft  way  of  inftrudtingdumb  animala 
is  by  praiftifmg  them  with  others  of  the  feme 
fpccies,  which  hai^e  already  learned  the  arts  we 
wifli  to  teach  them.  The  important  ufe  of  imi- 
tation in  acquiring  natural  language  is  mentioned 
in  Se<ftion  XVI.  7.  and  »•  on  Iriftin<a. 

3.  The  fenfitivc  imitations  arc  the  immediate 
confequences  of  pleafure  or  pain,  and  thefe  are 
often  produced  even  contrary  to  the  efforts  of  the 
-will.  Thus  many  young  men  on  fwing  cruel  fur- 
gical  operations  become  fick,  and  fome  even  fcel 
pain  in  the  parts  of  their  own  bodies,  which  they 
fee  tortured  or  wounded  in  otiiers;  that  is,  they 
in  fome  meafure  imitate  by  the  exertions  of  ti^t 
own  fibres  the  violent  aAions,  which  they  wit- 
ncfied  in  tfaofe  of  othera.    In  ti^s  ca£b  a  doal^ 

imitatiw 
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imitatian  takes  place,  firfi  the  obferver  imitates 
with  tlic  exttiemkks  of  the  optic  nerve  the  man- 
gled limbs,  which  arc  prcfent  before  his  eyes; 
then  by  a  fecond  imitation  he  excites  fo  violent 
ai^OQ  of  the  filx^  of  bis  own  limbs  as  to  pro* 
duce  pain  in  thole  parts  of  his  own  body,  which  he 
faw  wounded  in  another.  In  thele  paios  produced 
by  imitation  the  efie6l  has  fome  fimilarity  to  the 
caufe,  which  diftinguiihes  them  from  thofe  pro-' 
duccd  by  aflbciation ;  as  the  paips  of  the  teeth, 
called  tooth-edge,  which  are  produced  by  aflb- 
ciation with  difagrceable  founds,  as  cxplaioed  in 
Sea.  XVI.  JO. 

The  efFedl  of  this  powerful  agent,  imitation,  in 
the  moral  world,  is  mentioned  in  SeA.  XVI.  7.  as  it 
is  the  foundation  of  all  our  intelle6baal  fympathies 
with  the  pains  and  pleafures  of  others,  and  is  in 
confequence  the  fource  of  all  our  virtues.  For  in 
what  confifts  our  fympathy  with  the  mifcries,  or 
with  the  joys,  of  our  fellow  creatures,  but  in  an 
involuntary  excitation  of  ideas  in  fome  nieafure 
fimilar  or  imitative  of  thofe,  which  we  believe  to 
cxift  in  the  minds  of  the  perfons,  whom  we  com- 
miferate  or  congratulate  ? 

There  arc  certain  concurrent  or  fucceflive  ac- 
tions of  fome  of  the  glands,  or  other  parts  of  th« 
body,  which  are  poflefled  of  fenfation,  which  be- 
come IntelligiUe  from  this  propenfity  to  imita-- 
tion.  Of  thefe  are  the  production  of  matter  by 
the  o^mbnmes  of  the  fauces,  or  by  the  ikin,  in 

confcquenco 
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confcquence  of  the  venereal  difeafe  previoufly 
affecting  the  parts  of  generatkm.  Since  as  no 
fever  is  c^j^cited,  and  as  neither  the  blood  of  fuch 
patients,  nor  even  the  matter  from  ulcers  of  the 
throat,  or  from  cutaneous  ulcers,  will  by  inoco- 
lation  produce  the  venereal  difeafe  in  others,  as 
obfervcd  by  Mr,  Hunter,  there  is  reafon  to  con- 
tlude,  that  no  contagious  matter  is  conveyed  thi- 
ther by  the  blood-veflels,  but  that  a  milder  mat- 
ter is  formed  by  the  adiions  of  the  fine  veflels  in 
thofe  membranes  imitating  each  other.  See  Sec- 
tion XXXIII.  2.  9.  In  this  difeafe  the  a6Hon8 
of  thcfe  veflels  producing  ulcers  on  the  throat 
and  fkin  are  imperfect  imitations  of  tliofe  pro- 
ducing chancre,  or  gonorrhoea ;  lincc  the  matter 
produced  by  them  is  not  infe^ous,  while  the 
imitative  adlions  in  the  hydrophobia  appear  to  be 
perfect:  refemblances,  as  they  produce  a  material 
equally  infectious  with  the  original  one,  which 
induced  them. 

The  contagion  from  the  bite  of  a  mad  dog  dif- 
fers from  other  contagious  materials,  from  its  be- 
ing communicable  from  other  animals  to  man- 
kind, and  from  many  animals  to  each  other;  the 
phenomei\a  attending  the  hydrophobia  are  in 
fome  degree  explicable  on  the  foregoing  theory. 
The  infedlious  matter  does  not  appear  to  enter 
the  circulation,  as  it  cannot  be  traced  along  the 
courfe  of  the  lymphatics  from  the  wound,  nor 
is  tliere  any  fwelKng  of  the  lymphatic  glands 

nor 
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aor  docs  any  fever  attend,  ag  cxxurs  in  the  fmall- 
pox^  and  in  many  Other  contagious  difeafes;  yet 
by  fbme  ^nknown  procefsthe  difelafe  is  communi- 
cated from  the  womid  to  the  throat,  and  that 
many  months  after  the  injury,  fo  as  to  produce 
pain  and  hydrophobia,  with  a  fecretion  of  infec- 
tious faliva  of  the  fame  kind,  as  that  of  the  mad 
dog,  which  inflicted  tlie  woimd. 

This  fubjeft  h '  very  intricate. — It  would  ap- 
pear>  that  by  certain  morbid  a6lions  of  the  falivary 
glands  of  the  mad  dog,  a  peculiar  kind  of  faliva  is 
produced ;  which  being  inftilled  into  a  wound  of 
another  animal  ftimulates  the  cutaneous'  or  mu- 
cous ^ands  into  morbid  actions,  but  which  are 
inefFe(Stual  in  refpc6l  to  the  produ<ftion  of  a  fimi- 
lar  contagious  material ;  but  the  falivary  glands 
by  irritative  fyinpathy  are  thrown  into  fimilar  ac- 
tion, and  produce  an  infe6lious  faliva  fimilar  to 
that  inftilled  into  the  wound. 

Though  in  many  contagious  fevers  a  material 
limilar  to  that  which  produced  the  difeafe,  is 
tiius  generated  by  imitation ;  yet  there  are  other 
infei^ous  materials,  which  do  not  thus  propagate 
themfelves,  but  which  feem  to  aA  like  flow  poi- 
fons.  Of  this  kind  was  the  contagious  matter, 
which  produced  the  jail-fever  at  the  aflizes  at 
Oxford  about  a  century  ago.  Which,  though 
fatal  to  fo  many,  was  not  communicated  to  their 
nudes  Or  attendants,  ^n  thefe  cafes,  the  imita* 
tions  of  the  fine  veflels,  as  above  defcribed,.  ap- 
pear 
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pear  to  be  imperfirfl,  and  do  not  thcrcfbre  pro* 
duce  a  matter  firailar  to  thaty  which  Simulate* 
thcmi  in  this  circumftance  refembling  the  vene- 
real matter  in  ulcers  of  the  throat  or  fkin,  accord- 
ing to  tlic  curious  difcovery  of  Mr.  Hunter  above 
related,  who  found,  by  repeated  inoculations* 
that  it  would  not  infcft.  Hunter  on  Venereal 
Difeafe,  Part  vi.  ch.  1. 

Another  example  of  morbid  imitation  ia  in  the 
production  of  a  great  quantity  of  contagious  mat- 
ter, as  in  the  inoculated  fmall-pox,  froiti  a  6naM 
quantity  of  it  inferted  into  the  arm.  Thefe  par- 
ticles of  contagious  matter  ftimulate  the  extremi- 
ties of  the  fine  arteries  of  the  Ikin,  and  caufe 
them  to  imitate  the  motions  by  which  themfelvcs 
were  produced,  and  thus  to  produce  a  thoufand- 
fold  of  a  limilar  material.  As  different  kinds  of 
light  may  be  fuppofcd  to  ftimulate  parts  of  the 
retina  into  different  kinds  of  motion,  fo  the  ap- 
plication of  different  contagious  matters  may  be 
believed  to  ftimulate  the  fine  terminations  of  the 
arteries  into  diiFerent  kinds  of  motion,  which 
may  form  matters  limilar  to  themfelves.  This  is 
truly  difficult  to  underftand,  but  may  be  con- 
'ceived  to  depend  on  this  circumftance  j  that  thc^e 
matters,"wliich  ftimulate  other  bodies  into  action, 
and  the  bodies  thus  ftimulated,  muft  poflefs  ftwnc 
common  properties,  as  fpoken  of  in  St&.  XIV. 
4.  Sec  Scift.  XXXIII.'  2.  6.  Other  inftances 
are  mentioned  in   the  Se6Uon  on  Generation, 

which 


Sect.  XXII.  3.  4.    AND  IMITATION.  38 j 

which  fhew  the  probability,  that  the  extremities 
of  the  feminal  glands  may  imitate  certain  ideas 
of  tlie  mind,  or  aAions  of  the  organs  of  fcnfe, 
and  thus  ocealion  the  male  or  female  fex  of  the 
cmbryon.    See  Sea.  XXXIX.  6. 

4.  We  come  now  to  thofe  imitations,  which 
are  not  attended  with  fcnfattion.  Of  thefe  are  all . 
the  irritative  ideas  already  explained,  as  when  the 
retina  of  the  eye  imitates  by  its  acSlion  or  'confi- 
guration the  tree  or  the  bench,  which  I  Ihun  in 
walking  paft  without  attending  to  them.  Other 
examples  of  thefe  irritative  imitations  are  daily 
obfervable  in  common  life ;  thus  one  yawning 
perfon  ihall  fet  a  whole  company  a  yawning  j 
and  fome  have  acquired  winking  of  the  eyes  or 
impediments  of  fpeech  by  imitating  their  com- 
panions without  being  confcious  of  it. 

5.  Befides  the  three  fpecies  of  imitations  above 
defcribed  there  may  be  fome  aflbciate  motions, 
which  may  imitate  each  other  in  the  kind  ^8 
well  as  in  the  quantity  of  their  action;  but  it  is 
difficult  to  diflinguifh  theixi  from  the  aflfociations 
of  motions  treated  of  in  Se6lio|i  XXXV.  Where 
the  anions  of  other  perfons  are  imitated  there 
can  be  no  doubt,  or  where  we  imitate  a  precon- 
ceived idea  by  exertion  of  our  locomotive  rouf- 
cles,  as  in  painting  a  dragon ;  all  thefe  imitations 
may  aptly  be  referred  to  the  fources  above  de- 
fcribed of  the  propenfity  to  a6livity,and  the  faci- 
lity of  repetition  ;  at  tlie  fame  time  I  do  not  af- 

1  firm. 
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firm^  that  all  thofe  other  apparent  fenfitive  and 
irritative  imitations  may  not  be  refolvable  into, 
affociations  of  a  peculiar  kind,  in  which  certain 
diftant  parts  of  fimilar  irritability  or  fenfibility, 
and  which  have  habitually  a6led  together,  may 
affeft  each  other  exactly  with  the  fame  kinds  of 
motion  ;  as  many  parts  are  known  to  fympathife 
in  the  quantity  of  their  motions.  And  that  there- 
fore they  may  be  ultimately  refolvable  into  affot 
ciations  of  atftion,  as  defcribed  in  Sc(ft.  XXXV. 


SECT 
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SECT.    XXHL 


OP    THE    CIRCULATORY    SYSTEM. 


I.  The  bean  and  Orterks  have  no  antagohi/t  mufcles,  Fiins 
abforb  the  bloody  propel  it  forwards^  and  dijiend  the  heart ; 
contra^ion  of  the  heart  d'ljlends  the  arteries,  Venap^r^ 
tarum,  II.  Glands  which  take  their  fluids  from  the  blood. 
IVith  long  necks i  withfhort  necks.     l\\.  Abforbent  fyfiem. 

IV.  Heat  given  out  from  glandular  fecretions.  Blood 
changes  colour  in  the  lungs  and  in  the  glands  and  capillaries, 

V.  Blood  is  abforbed  by  vtins^  as  chyle  by  ladcal  veffels^ 
otherwife  they  could  not  join  their  fir  earns.  VI.  Two  kinds 
offlimulus^  agreeable  and  difagreeable.  Glandular  appe^ 
tency.     Glands  originally  pofjejfsd  fenfation. 


I.  1.  We  now  ftep  forwards  to  illuftrate  foriie 
of  thfe  phaenomena  of  difeafes,  and  to  trace  out 
their  moft  efficacious  methods  of  cure;  and  fhall 
commence  the  fubje«£t  with  a  fhort  dcfcription  of 
the  circulatory  fyftem. 

As  the  nerves,  whofe  extremities  form  our  va- 
rious organs  of  fenfe  and  mufcles,  are  all  joined, 
or  communicate,  by  means  of  the  brain,  for  the 
convenience  perhaps  of  the  diftribution  of  a  fub- 
tile  ethereal  fluid  for  the  purpofe  of  motion;  fo 
all  thofe  veffels  of  the  body,  which  carry  the 
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groffer  fluids  for  the  purpofes  of  nutrition^  com- 
municate with  each  other  by  the  heart 

The  heart  and  arteries  are  hollow  mufdes,  and 
iune  therefore  in^e^.  witji  pp\veir  .of  contra AioQ 
in  confequence  of  ilimulus^  like  all  other  mulcu* 
lar  fibres ;  but,  as  they  have  no  antagoniil  muf- 
des,  the  cavities  of  the  veflels,  which  they  form, 
would  remain  for  ever  clofed,  after  they  have 
CQntra<^e4  tkemfelves^  unlcis  fame  exttaneous 
power  ba  applied  to  again  diftead  them.  Thii 
extraneous  power  in  refpecft  to  the  heart  is  the 
current  of  blood,  which  is  perpetually  abforbed 
by  the  veins  from  the  various  glands  and  capilla- 
ries, and  puflied  ititp  the  be^t  by  a  power  pro- 
bably very  f^milar  to  that,  which  raifes  the  fap  in 
vegetables  in  the  fpring^  which,  according  to 
Di:<  Hale^s  experiment  on  the  ilump  of  a  vine, 
exerted  a  force  equal  to.  a  colunm  of  water  above 
twenty  feet  high*  This  force  of  the  current  of 
blood  in  the  yeins  is,  partly  produced  by^ir 
abfprbeht  powec,  exerted  at  the  beginning  of 
every  fine  ranaific^tipp.;;  >vl)ich  may  be;  conceived 
to  be  a  mouth  abforbing  l^lood,  a^  the  mouths  of 
the  ladeals  and  lymphatics,  abibrb  chyle  and 
lymph.  And  pa^^ljj  by  their  intefmji|tcd  com- 
preffion  by  tfee  pulifif^qs  of  thoir  gy^perally  cqu- 
cQi^tant  arteriesii}  by  whidb  tl;ie  bloojql  is  perpe<i 
tually propelled: tE}W]^r4s. t^heait,  as  the. valyjea 
in  many  veins,  and  the  a);)^rbQntn9k9jLit]ii9.  ijp  th^A 
all,  will  not  fufFcr  it  to  rct?Kn. 

The 
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T^e  blood,  Ihtw  forcibly  injcSed  into  the 
chamber  of  the  hcart>  diftends  this  combination 
of  hollow  miifcles ;  till  by  the  ftimulus  6(  di(tcii-t 
fion  th6y  contradl  themfelves ;  ind,  pufhing  for- 
wards the  blood  irit6  thedrferies,  exert  fufficient 
fofce  to  overcoffi'e  fti  lefs  than  d  fccond  of  time 
the  Vis  inertias,  and  perhaps  fome  elaftidty,  of 
(be  very  eitenfive  ramifidations  of  the  two  great' 
jyftems  o^  the  dortal  and  pulmonary  arteries.  The 
povC^er  neceflary  to  do  this  in  fo  Ihort  4  timd  muff 
be  confiderable,  4nd  has  bdeh  varioofly  eftimiated 
fey  different  pfeyfiolOgifts. 

The  mufcul^ir  coats  of  the  arterial  lyfteni  art? 
^en  btoH^ht  into  a'6tion  by  the  ftimulus  of  dif- 
fention,  4ni  propel  the  blobd  to  the  itouths,  or 
dirough'  the  convolutii^ns,  which  precede  the 
ifeci^oty  apertures  of  the  various  glands  andf 
capillaries. 

In  tfi^  Velfels  of  the  liver  there  is  no  interven- 
tion 6t  the'  heart;  but  the  veha  portaruiti,  whidi* 
doe^  the  b^Sfee  of  an  artery,  is  diftende<d  by  the/ 
blood  poured  int6  it  frorn  the  mtfenteric  vein^ 
and  is  by  this  diftentiofi  ftitaulated  to  contraA 
itfelf,  ahd  propel  the  blood  to  the  moWhs  of  the' 
numerous  glaiids>  which  CQiripofe  thlat  vifcus. 

The  -power  of  ablbrption  iu  vegetable  roots' 
Wa)^  Aevm  by  the  cjcperiments  olf  Dr.  rfales  oh' 
vine-lhunps  to  be  equal  to  the  preflure  of  thirty*' 
i5^<  inches  of  quiekfilver.  Veg.  Staticks,  p.  107. 
1^  frorri  thif  expe'riiHentS  of  Mr.  Cbopef,  who 

Cc2  tied 
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tied  the  thoracic  du6b  of  living  dogs,  it  appeared^ 
that  the  abforbent  power  of  the  la6leals  and  lym- 
phatics always  burft  tlie  receptaculum  chyli, 
Mr.  Cooper  adds,  ^'  The  contra(5lile  powers  of 
the  abforbents  are  proved  by  thefe  experiments  to 
be  very  ftrong;  for  it  appear^  that  their  adlion 
is  fufficient  to  occafion  a  rupture  of  their  coats. 
It  is  true,  that  the  receptaculum  chyli,  which  was 
the  part  broken,  is  thinner  and  Icfs  capable  of 
refinance  than  the  thoracic  du6l ;  yet  it  is  able 
to  bear  the  preflurc  of  a  column  of  quickfilver 
more  than  two  feet  in  height.  The  force  tlicre- 
fore  exerted  by  the  abforbents  mull  be  acknow- 
ledged to  be  greater  than  that  of  fuch  a  column 
of  mercury ;  more  efpecially  when  it  is  remem- 
bered, that  living  parts  will  refill  a  force,  which 
will  readily  tear  them  when  dead."  .  Medical 
Refearches.     London,  1798,  p.  110. 

Dr.  Hales  made  experiments  fimilar  to  thofc 
on  the  llumps  of  vines  above  mentioned,  by 
ppening  the  crural  arteries  of  a  horfe,  a  dog,  and 
a  fallow  deer,  by  applying  mercurial  gauges 
to  meafure  the  projectile  impetus  of  their  blood ; 
and  found  that  of  the  vine-ftump  to  be  five  times 
greater  than  the  torce  of  tlie  blood  in  the  great 
crural  artery  of  a  horfe,  feven  times  greater  than 
that  of  a  dog,  and  eight  times  greater  tlian  that  of 
a  fallow  do'i. 

The  power  of  ablorpcion  iirthe  animal  f)^em 
exerts  a^  force  fuperior  to  that  of  the  heart,  though 

perhaps 
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perhaps  with  lefs  velocity;  and  thus  removes  all 
difficulty  of  accounting  for  the  circulation  in  the' 
veins  and  abforbents;  and  confequently  of  the 
circulation  in  the  aortal  arteries  of  fi(h,  and  in 
the  vena  portarnm,  or  the  bile-fecreting  artery  of 
the  liver  of  quadrupeds. 

IL  I.  The  glandular  fyftem  of  veflels  may  be 
divided  into  thofe,  which  take  fome  fluid  from 
the  circulation ;  and  thofe,  which  give  fomething 
to  it.  Thofe,  which  take  their  fluid  from  the  cir-  -«* 
culation,  are  the  various  glands,  by  which  the  tears, 
bile,  urine,  perfpiration,  and  many  other  fecrc- ' 
tions  are  produced ;  thcfe  glands  probably  confift 
of  a  mouth  to  feledl,  a  belly  to  digcft,  and  an 
excretory  aperture  to  emit  their  appropriated 
fluids ;  the  blood  is  conveyed  by  the  power  of  the 
heart  and  arteries  to  tlie  mouths  df  thefe  glands,  it 
is  there  taken  up  by  the  living  power  of  the  gland, 
and  carried  forwards  to  its  belly,  and  excretory 
aperture,  where  a  part  is  fepafated,  and  the  re- 
mainder abforbcd  by  the  veins  for  further  purpofes.  > 

So^ie  of  thefc  glands  are  furnifhed  with  long 
convoluted  necks  or  tubes,  as  the  feminal  ones, 
which  are  curioufly  fcen  when  injedled  with 
quickfilven  Others  fecm  to  confift  of  Ihorter 
tubes,  as  that  great  congeries  of  glands,  which 
conftitutc  the  liver,  and  thofe  of  the  kidneys. 
Some  have  their  excretory  apertures  opening  into 
refervoirs,  as  the  urinary  and  gall-bladders.   And 

C  c  3  others 
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Others  on  thfc  c^t^f^nal  bocjy,  ^s  thofe  vrhicU  fc- 
crctc  Ac  teafi,  ^nd  pcrfp^rgbk  matter* 

Anotjicr  great  (y^cm  of  glands,  which  bare  yery 
^fhort  necks,  are  the  capillary  vgffcl? ;  by  which 
il^e  inf?nfible  perfpiratipn  is  fccret^d  pn  the  fkin; 
and  the  mucus  of  various  pon^fteii???^,  which  lu- 
bricate t^^e  inte?flices  of  the  celluljir  p)embrane, 
€^  the  mufcular  i^brgs,  and  of  all  the  ^rge^^  c^vi» 
ties  of  the  body.  From  the  >vant  of  a  long  con- 
volution of  ypiBTels  fome  have  doubted,  whether 
thefe  capillaries  ffaould  be  coniide^d  as  glands, 
and  have  been  led  to  cpndudp,  that  the  pcrTpir* 
able  matter  r^^her  exutjed  thap  waa  fccret^.  But 
the  fluid  pf  perfpiratipn  is  npt  iimpfc  watcr^^ 
though  that  part  of  it,  which  ^xhale$  into  the 
air  tnay  \>t  fuch;  for  there  is  anothea:  purt  of  it, 
which  in  a  ilate  of  health  is  absorbed  ags^nj  bat 
vhid^,  whjen  the  abforbents  are  difeafed^  reijiaio^ 
on  the  furfacc  pf  the  Ikin,  in  the  form  of  fcurf, 
or  indurated  mucus.  Another  thing,  which 
fliew5  their  fimilitud^  to  other  glapds,  is  their 
fcnfibility  to  pertain  affections  of  the  mind ;  2i.s  is 
fecn  in  the  deeper  colour  of  the  Ikin  in  the  blulh 
of  Ih^me,  or  the  greyer  pajcnefe  of  it,  from  fear. 

IIL  Another  fcries  of  glandule'  vcflels  is  called 
the  ^bforbpnt  fyilem ;  ^efe  open,  theix  mouthsi 
intp  all  the  cavities,  and  upon,  all  thc^  furface^ 
of  the  body^,  where  the  excretory  apertures  of 
thf  othcjr  glands  pour  out  their  fluids.  The 
mouths^  of  the  j^bforbcnt  fy^m  drink  pp  a  part 
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or  the  whole  of  thefe  fluids,  and  carry  them  for* 
tv'imls  by  their  living  power  to  their  refpeAivi 
glands,  which  are  calkd  conglobate  glands^ 
There  thefe  fluids  uh^go  fome  change,,  befor^ 
fbey  pafs  oti  into  the  circulation ;  but  if  they  arc 
Very  acrid,  the  conglobate  gland  fwells,  and 
fometitfie^  fuppurates,  as*  in  inoculation  of  the 
finall-pox,  in  the  plague,  and  in  venereal  al> 
forptions ;  at  other  times  the  fluid  may  perhaps 
continue  there,  till  it  undergoes  fome  chemical 
change,  that  renders  it  Icfs  noxious ;  or,  what  id 
more  likely,  tijl  it  is  regurgitated  by  the  retio- 
grade  motion  of  the  gland  in  fpontanoous  fweats 
or  diarrhoeas,  a?  difagreeing  food  is  vomited 
from  the  ftomach. 

The  powers  of  abforption  are  Ihewn  in  No.  I. 
of  this  Se6lion,  both  thofe  of  the  blood  and  of 
the  chyle  of  animals,  and  of  the  fap-juice  of  ve- 
tables,  to  be  much  greater  than  has  commonly 
been*  conceived.  To  which  may  be  added,  that 
ihe  moving  force  of  the  chyle  in  the  rcceptaculum 
chyli  and  thoracic  du<ft  muft  be  equal  to  the 
moving  force  of  the  blood  in  the  fubclavian  vein, 
as  otherwife  the  chyle  could  not  enter  into  that 
vein,  unlefs  it  be  fuppofed  to  poflefs  a  fyftole  and 
4iaflole  near  the  heart ;  which  alfo  affords  an  ar- 
gument to  Ihew,  that  the  progrefs  of  the  bloorf 
in  the  veins,  and  that  of  the  chyle  in  the  abforb- 
mt  fyflem,  originates  from  a  fimilaf  caufci,  thatf 
of  their  abforptive  powers, 

JV.  As  all  the  fluids,  that  pafs  thirough  thefe 
C  c  4  glands^ 
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glands,  and  capillary  vcff9k,  undergo  a  cliemical 
change,  acquiring  new  combinations,  the  raai|CT 
of  heat  is  at  the  fame  time  given  out;  this  is  ap- 
parent, fince  whatever  increafes  infenfible  perfpi-^ 
ration,  increafes  the  heat  of  the  flcin;  and  when 
the  adlion  of  thcfe  veffcls  is  much  increafed  but 
for  a  moment,  as  in  blueing,  a  vivid  heat  on  the 
•  Ikin  is  the  immediate  .confequence.  So  when  great 
bilious  fecretipns,  or  thofe  of  any  other  gland, 
arc  produced,  heat  is  generated  in  the  part  in 
proportion  to  the  quantity  of  the  fecretion. 

The  heat  produced  on  the  fkin  by  blufliing  may 
be  thought  by  fome  too  fudden  to  be  pronounced 
a  chemical  effedl,  as  the  fermentations  or  new  com- 
binations taking  place  in  a  fluid  is  in  general  a 
flower  proccfs.  Yet  are  there  many  chemical 
mixtures  in  which  heat  is  given  out  as  inftantane- 
oufly ;  as  in  folutions  of  metals  in  acids,  or  in  mix- 
tures of  cfientialoils  andacids,  as  of  oil  of  cloves 
and  acid  of  nitre.  So  the  bruifcd  parts  of  an  un- 
ripe apple  bqcome  almofl:  inftantaneoufly  fweet ; 
and  if  the  chemico-animal  proccfs  of  digeflion  be 
flopped  for  but  a  moment,  as  by  fear,  or  even  by 
voluntary  erudlation,  a  great  quantity  of  air  is  ge- 
nerated, by  the  fermentation,  which  initandy  fuc- 
cccds  the  flop  of  digefl:ion.  By  the  experiments 
of  Dr,  Hales  it  appears,  that  an  apple  during  fer- 
mentation gave  up  above  fix  hundred  times  its  bulk 
of  air;  and  the  materials  in  the  fiomach  arc  fucb, 
and  in  fuch  a  fituation,  as  immediately  to  ruq 
into  ferrpeqtation,  when  digcftion  is  iippeded, 

■  As 
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As  the  blood  paffes  through  the  finall  veffels  of 
the  lungs,  which  conneiSl  the.  pulmonary  artery 
and  vein,  it  undergoes  a  change  of  colour  from 
a  dark  to  a  light  fed ;  which  may  be  termed  a 
chemical  change,  as  it  is  knt)wn  to  be  cfFe<5led 
by  an  admixture  of  oxygene,  or  vital  air ;  which, 
according  to  a  difcovery  of  Dn  Prieftley/paflcs 
through  the  raoift  membranes,  which  conftitute 
the  fides  of  thefe  veffels.  As  the  blood  pafles 
through  the  capillary  veffels,  and  glands,  which 
connect  the  aorta  and  its  various  branches  with 
their  correfpbndent  veins  in  the  extremities  of  the 
body,  it  again  lofes  the  bright  red  colour,  and 
undergoes  tome  new  combinations  in  the  glands 
or  Qstpillaries,  in  which  the  matter  of  heat  is 
given  out  fipm  the  fecreted  fluids.  This  proccfs 
therefore,  as  well  as  the  proccfs  of  refpiration, 
has  fome  analogy  to  combuftion,  as  the  vital  air 
or  oxygene  feems  to  become  united  to  fome  in- 
flammable bafe,  and  the  nxitter  of  heat  efcapes 
from  the  new  acid,  which  is  thus  produced. 

V.  After  the  blood  has  paffed  thefe  glands 
and  capillaries,  and  parted  with  .whatever  'they 
chofe  to  take  from  it,  the  remainder  is  received 
by  the  veins,  which  are  a  fet  of  blood-abforbing 
veffels  in  general  corrdponding  with  the  rami- 
fications of  the  arterial  fyftem.  At  the  extremity 
of  the  fine  convolutions  of  the  glands  the  arterial 
force  ccafes;  this  in  refpciSl  to  the  capillary  vef- 
^l^^  which  unite  the  extremities  of  the  arteries 

with 
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witfi  the  tommciioemeiit  df  the  vemd^  b  evident 
to  the  eye,  on  viewing  the  tail  of  a  tadpole  by 
oiecm  of  a  folar^  or  even  l^  a  oommon  micio- 
foope^fbr  ^o4;mles  of  blood  arc  feen  to  endeavour 
to  paftj  and  to  rdxum  again  and  again,  before 
they  become  abforbed  by  the  mouths  of  the  veins ; 
whkh  retoming  of  theie  globules  evinces,  tbit 
the  arterial  force  behind  them  has  ceafed«  llie 
veine  are  iurnifhed  with  valves  like  the  lymphatic 
abforbents;  and  the  great  trunks  of  the  veins,  md 
of  the  lat^eals  and  lymphatics,  join  together  be^ 
ibte  the  ingrefs  of  their  fluids  into  the  left  cham- 
ber of  the  heart;  both  which  evince,  that  the 
blood  in  the  veins,  and  the  lymph  and  chyk  in 
the  hwSlcals  Mid  lymphatics,  are  carried  on  hf 
a  fimiiar  force;  otherwife  the  fiream,  which 
Was  propelled  with  a  lefs  power,  eoold  not  enter 
the  veflfels,  which  contained  the  ftreatn  propcBed 
with  a  greater  power.  From  whence  it  appears, 
that  the  veins  are  a  fjrftcm  of  veflcls  abforbing 
blood,  as  the  la<?leals  and  Ijrmphatics  are  a  fyftem 
of  velTels  abforbing  chyle  and  lymph.    See  Seft* 

xxvm  1. 

VI.  The  movements  of  their  adapted  fluids  inf 
the  various  vefftls  of  the  body  are  carried  for- 
wards by  the  adlions  of  thofe  veflels  in  confe- 
quence  of  two  kinds  of  ftimulus,  one  of  which 
may  be  compared  to  a  pleafurable  fenfation  or 
defire  indtiibing  the  veflTcl  to  feia^,  and,  as  it  were,. 
to  fwallow  the  particles  thus  fel?iSled  from  the 
4  W«^i 


blood;  as  is  done  by  the  mouths  of  the  various 
glandsy  veins^  and  other  abforbents^  which  may 
be  called  glandular  appetency.  The  other  kind 
of  ftimulus  may  be  compared^o,  <)}fagreeable  fen* 
lation,  or  ayerfion^  as  when  the  heart  has  re» 
ceived  the  bloodj  ^d  is  fti^niilated  by  it  to  pvifll 
it  forwards  into  the  arterif^s ;  ^  Uqkt  BgfWK  ^^ 
mulates  the  arteries  to  contra6t>  and  carry  for« 
wards  the  blood  to  their  extremities^  the  glands 
:EUid  capillaries.  Thus  the  n^efenteric  y^s  abforb 
the  blood  from  the  inteftines  by. glandular  appe« 
♦cncy,  and  carry  it  forward  to  the  ygob.  porta- 
lum;  which  ading  as  an  artery  contra6ls  itfelf 
by  difagreeable  ftimulus,  and  pufliea  it  to  iti 
ramified  extremities,  the.  various  glands,  which 
conftitute  the  liver. 

k  feems  probaUe,  that  at  the  beginnl]^  of  the 
^miation  of  thefe  veflels  in  the  embryon,  an 
agreeable  fenfation  was  in  reality  felt  by  the 
glands  during  fecretion,  as  is  now  felt  in  the 
a€t  of  fwallowing  palatable  food ;  and  that  a  dif- 
agreeable fenfation  was  originally  felt  by  the 
heart  from  thediftention  occafioned  by  the  bIood» 
or  by  its  chemical  ftimulus ;  but  that  by  habit 
thefe  are  all  become  irritative  motions;  that  is, 
fpch  motions  as  do  not  affeA  the  whole  fyftem, 
pxcept  wl^en  thp  veflels  are  difcafed  by  inflam* 
fn^tipn. 
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SECT.    XXI\^. 

•P     THE     SECRETIONS     OP     SALTTA,      AND     %f 
TEARS,    AND    OP    THE    LACRYMAL    SACK. 

I.  Secretion  offaliva  increafed  by  mercury  in  the  blood,  r.  By 
the  food  in  the  mouth.  Drynefs  of  the  mouth  not  from  a 
deficiency  offaliva.  2*  Byfcnjitive  ideas.  3.  By  vokisn, 
4.  By  dijiafieful  fubfiances.  It  is  fecreted  in  a  dilute  and 
fahnefiate.  It  then  becomes  more  vifcid.  5.  By  ideas  df 
dijiafieful  fuhfiances.  6.  By  naufea.  y.  By  averfisn. 
8.  By  catenation  with  Simulating  fuhfiances  in  the  ear. 
II.  I  Secretion  of  tears  lefs  in  flrep.  From  ffimulatm 
§f  their  excretory  duH.  2.  Lacrymal  fack  is  a  gland, 
3.  Its  ufes.  4.  Tears  are  fecreted^  when  the  nafal  du&  is 
Simulated.  5.  Or  when  it  is  excited  byfenfation.  6.  Or 
by  volition.  7.  The  lacrymal  fack  can  regurgitate  its  con- 
tents into  the  eye.  8.  More  tears  are  fecreted  by  afficiatioM 
with  the  irritation  of  the  nafal  du^  of  the  lacrymal  fack^ 
than  the  punHa  lacrymalia  can  imbibe.  Of  the  gout  in  the 
liver  and  ftomach. 

I.  The  falival  glands  drink  up  a  certain  fluid 
from  the  circumfluent  blood,  and  pour  it  into  the 
mouth.  They  are  fometimes  ftimulated  into  ac- 
tion by  the  blood,  that  furrounds  their  origin,  or 
by  fomc  part  of  that  heterogeneous-  fluid:  for 
when  mercurial  falts,  or  oxydes,  are  mixed  with 
tl>e  bloody  they  ftimulate  thefe  glands  into  unna- 
tural 
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tural  exertions ;  aiid  then  ^n  unufual  quantity  of 
ialiva  is  feparated. 

1.  As  the  faliva  fecreted  by  thefe  glands  is  moft 
wanted  during  the  mailicalion  of  our  food,  it 
happens,  when  the  teraiinations  of  their  du<fts  in 
the  mouth  are  ilimulated  into  a(^ion,  the  falival 
glands  themfelves  are  brought  into  increafcd  ac- 
tion at  the  fame  time  by  aflbciajion,  and  fepa^atc 
a  greater  quantity  of  their  juices  from  the  blood; 
in  the  fame  manner  as  tears  are  produced  in 
greater  abundance  during  the  ftimulus  of  the  va- 
pour of  onions,  or  of  any  other  acrid  material- in 
the  eye. 

The  faliva  is  thus  naturally  poured  into  the 
mouth  only  during  the  ftimulus  of  our  food  ia 
mafiication ;  for  when  there  is  too  great  an  ex- 
halation of  the  mucilaginous  fecretion  from  tho 
oicrabranes,  which  line  the  mouth,  or  too  great 
an  abforption  of  it,  the  mouth  becomes  dry,, 
though  there  is  no  deficiency  in  the  quantity  of 
Ialiva ;  as  in  tliofe  who  fleep  with  their  mouths 
open,   and  in  fome  fevers. 

2.  Though  during  the  mafiication  of  our  na- 
tural food  the  falival  glands  are  excited  into  ac- 
tion by  the  ftimulus  on  their  excretory  du<fts, 
and  a  due  quantity  of  faliva  is  feparated  from  the 
blood,  and  poured  into  the  mouth ;  yet  as  this? 
maftication  of  our  food  is  always  attended  witha 
degree  of  pleafure ;  and  that  pleafurable  fenfa- 
tion  is  alfo  connc<^ed  with  our  ideas  of  certaixf 

kinds 
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Ilfaldsof  dlimeirt;  k  foUows^  Chat  when  thefe  idea^ 
are  reproduced,  the  pleaf arable  fcnfaAion  arifci 
ihmg  wiih  them,  and  the  falival  glands  are  excited 
into  SL^oa^  and  fill  the  mduf h  with  faliva  fiom 
Ihis  fenfiftve  aflfbeiation,  iis  is  frequently  fecn  xEt 
do^,  who  fkfer  at  the  fight  of  food. 

8.  We  harve  alfor  a  vohintary  power  over  th<i 
a96kion  of  thcfe  falival  glands,  for  we  can  zt  any 
lime  produce  a  flow  of  Jkliva  into  our  montfr,  Mcf 
Ij^it  oat,  or  fWdlow  it  at  will. 

4.  If  arty  very  acrid  material  be  held  m  Ae 
ittOUth>  as  the  root  of  pyrethmm,  or  the  leaves^  6t 
tobacco^  the  falival  glands  are  ilimulated  into' 
fconger  aftion  than  is  natural;  and  thence  fe-* 
ttetc  a  much  larger  quantity  of  faliva  ;  ^hix^  li^ 
at  the  fame  time  more  vifcid  than  in  its  paturaf 
ftate;  becaufe  the  lymphatics,  that  open  their 
itocni&^iAta  the  dvtOts  of  the  falival  glands,  and 
«i  thd  merabx^ncs,  which  line  the  mouth,  art 
iSkeMrifeftitrtulated  into  ftrongeir  action,  and  ab- 
Ibrb  &e  more  liquid  parts  of  the  IkliVa  with 
greater  avidity;  and  the  rettjainder  is  left  both 
iif'  greater  quantity  and  more  vifcid. 

The  incrcafed  abforption  In  the  mouth  by  fonw 
fiknulating  fubftabces,  whkh  arer  called  aftrifl- 
gents,  as  crab-juice,  is  evident  from^  the  infttftt 
4ryneft  pradaeed  in  the  mouth  by  a  fiMll  qcm- 
lityofthem. 

As  the  extcemitied  of  the  glands  are  of  cxtpnfite 
lumity,  a»  appears  fay  their  difficulty  of  ibjalUofit 

it 
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it  was  AeceiCuy  foe  them  to  fecrete  their  fluids  m 
A  Tery  dilate  fbtte;  and»  probably  for  tKe  purpofe 
cf  fHmiilating  them  ijito  a<£tion^  a  quantity  of 
deutral  fait  is  libewife  ieqreted  or  fbmied  by  the 
gkod.  This  aqueous  and  faline  part  of  all  fe-» 
creted  fluids  is  again  reabforbed  inta  the  h«bit<r 
K&ure  than  half  of  feme  feoreted  fluids  is  thus 
imbifafid  firom  the  xeiervoirs,  into  whicb  they 
are  poured;  aa  in  the  urinary  bladder  much  mcR 
timn  half  of  what  is  ieoreted  by  the  kidneyst  fae% 
conies  reabferbed  by  the  lymphatics,  which  are 
thiddy  difperfed  around  tl»e  neck  of  the  blackler^ 
Tbia  feema  to  he  the  putp<^  of  the  urinary  blad^ 
ders  of  fifh,  as  otherwife  fuch  a  recepttele  fbc 
^  w^km  could  have  been  of  na^uk  to  anani* 
Qial  immeried  in  water. 

9.  The  idea  of  fuhftances^  diiagreeably  acrid 
will  aUo  pi^duce  a  quantity  of  £adiva  in  tbo 
mouth ;  a3  whien.  we  fmell  very  putrid  vapoixc^ 
w,t  are  induced  to  ipit  out  our.  faliva,  as  if  £9ine» 
dttBgdiiagieeaUfi  was. a<%ually, upon  ourpalates* 

&,  Wh^[i  difag^eeeble  food  in  the  flomach 
produces  naufm^  a  flow  of  faliva  is  recited  in 
thie  iBouth  by  aflociatioa;  as  effocta  to  vomit  arQ 
fiequently  produ^od  by  dSiagpeeatile  drugs  in;  tho 
BAOUth  by  the  iam^  kind  of  aflbciatioiH 

7*  A  preteroatund;  flow  of  faliya  is  likewife 
fomtetimes.  occaflomid  by.  »difeafe:o£the  volua-* 
tary  p^wer ;  for  if  we  think  abcvat  our  f^v^,  and 
4^enninft  not  to  (wallow  it,  oz  not  to  i^t  it  out, 

an 
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an  exertion  is  produced  bythewHI^  and  more 
faliva  is  fecreted  againft  ourwifh;  that  is,  by 
our  averfion,  which  bears  the  fame  analogy  to 
defire>  as  pain  docs  to  pkafure;  as  they  are  only 
uKxiiiications  of  the  fame  difpofition  of  the  kv&)' 
riura.    SeeCUfsIV.  3-2.  l* 

,  8.  The  quantity  of  faliva  may  alfo  be  increafed 
beyond  what  is  natural,  by  the  catenation  of  the 
motions  :of:  thefe  glands  with  other  moticms,  or 
fenfations,  as  by  an  extraneous  body  in  the  car; 
of  which  I  have  known  an  inftance  ;  or  by  the  ap- 
plication of  ftizolobium,  filiqua  hirfuta,  cowliagc, 
to  the  feat  of  the  parotis,  as  fome  writers  have 
affirmed. 

-  II.  1 .  The  lawymal  gland  drinks  up  a  certain 
fluid  from  the  circumfluent  blood,  and  pours  it 
on  the  ball  of  the  eye,  on  the  upper  part  of  the 
external  comer  of  the  eyelids.  Though  it  may 
perhaps  be  ftimulated  into  the  performance  of  its 
natural  aAion  by  the  blood,  which  furrounds  its 
origin,  or  by  fome  part  of  that  heterogeneous 
fluid;  yet  as  the  tears  fecreted  by  this  gland  arc 
more  wanted  at  fome  times  than  at  othci*s,  its 
fecretion  is  variable,  like  that  of  the  faliva  above 
mentioned,  and  is  chiefly  produced  when  its  ex- 
cretory duA  is  fl:imulated ;  for  in  our  common 
fleep  there  feems  to  be  little  or  no  ^fecretion  of 
tears ;  though  they  ar6  occafionally  produced  by 
our  fenfations  in  dreams. 
Thus  when  any  extraneous  material  on  the  eyc- 
6  ball, 
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l)all^  or  the  drynefs  of  the  external  covering  of  it, 
or  the  coldneft  of  the  air,  or  the  acrimony  of  fomc 
vapours,  as  of  oniom,  ftimulates  the  excretory 
ducft  of  the  lacrymal  gland,  it  difcharges  its  con- 
tents upon  the  ball;  a  quicker  fecretion  takes 
place  in  the  gland^  and  abundant  tears  fuc- 
cced,  to  moiften,  clean,  and  lubricate  the  eye. 
Thefe  by  frequent  nictitation  are  difRifed  over  the 
whole  ball,  and  as  the  external  angle  of  the  eye 
in  winking  is  clofed  fooner  than  the  internal 
angle,  the  tears  are  gradually  driven  forwards, 
and  downwards  from  the  lacrymal  gland  to  the 
pim6la  lacrymalia. 

2.  The  lacrymal  fack,  with  its  pimdla  lacry- 
malia, and  its  nafal  du&,  is  a  complete  gland ; 
and  is  lingulai*  in  this  refpedl,  that  it  neither 
derives  its  fluid  from,  nor  difgorges  it  into  the 
circulation^  The  iimplicity  of  the  ftru<5hire  of 
this  gland,  and  both  the  extremities  of  it  being 
on  the  furface  of  the  body,  makes  it  well  wor- 
thy our  minuter  obfervation ;  as  the  actions  of 
more  intricate  and  concealed  glands  may  be 
better  underflood  from  their  analogy  to  this. 

3.  This  Ample  gland  confifts  of  two  abforbing 
mouths,  a  belly,  and  an  excretory  du6l.  As  the 
tears  are  brought  to  the  internal  angle  of  the  eye, 
thefe  two  mouths  drink  them  up,  being  ftimu- 
lated  into  action  by  this  fluid,  which  they  ab- 
forb.  The  belly  of  the  gland,  or  lacrymal  fack, 
is  thus  filled,  in  which  the  faline  part  of  the 
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tears  is  abforbed,  and  when  the  other  ead  of  the 
:glaiid,  or  nafal  du6l,  is  flimulirted  by  the  dryn^ 
or  pained  by  the  coldnefe.of  the  air,  or  aiFeded 
hy  any  acrunonious  duft  or  vapour  in  the  not 
trils,  it  is  excited  into  aAion  together  with.thfc 
iack,  and  the  tears  are  .difgorged  upon  the  mem- 
brane, which  lines  the  nostrils ;  where  they  fervc 
^  fecond  purpofe  to  nioillcn,  clean,  and  lubricate, 
the  organ  of  linell. 

4.  This  gland,  when  its  nafal  (lu6i  is  ftimU' 
lated  by  any  verj'^  acrid  material,  as  the  powder 
of  tobacco,  or  volatile  fpirits,  not  only  dif- 
gorges  the  contents  of  its  belly  or  receptacle  (the 
lacrymal  lack),  and  ablorbs  hattily  all  the  fltiid, 
that  is  ready  for  it  in  the  corner  of  the  eye ;  bat  by 
the  affociation  of  its  motions  with  thofe  of  the 
lacrymal  gland,  excites  that  alfo  into  increaf- 
cd  adlion,  and  a  large  flow  of  tears^  is  poured 
into  the  eye. 

"  5.  This  nafal  ducft  is  likewife  excited  into 
ftrong  aiftion  by  fcnlitive  ideas,  as  in  grief,  or 
joy^  and  then  alfo  by  its  aflbciations  with  the 
laciymal  gland  it  produces  a  great  flow  of  tears 
without  any  external  ftimulus ;  as  is  more  fully 
explained  in  Seft.  XVI.  8.  on  Inftindl. 
.  •  0.  Tliere  are  fome,  famous  in  the  arts  of  ex- 
citing companion,  who  are  faid  to  have  acquired 
a  voluntary  power  of  producing  a  flow  of  tears 
in  the  eye ;  which,  fix>m  what  has  been  faid  in 
the  feftion  on  Inftindl  above  mentioned,  I  fhould 

fufpe(ft, 
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fufpcft,  is  performed  by  acquiring  a  volimtarjr 
power  over  the  adlion  of  this  nafal  du<5l. 

7,  There  is  another  circumftance  well  worthy 
our  attention,  that  when  by  any  accident  this  na- 
fal dii(ft  is  obftnuSled,  thelacrymal  fack,  which  is 
the  belly  or  receptacle  of  this  gland,  by  flight 
preffure  of  the  finger  is  enabled  to  difgorge  its 
contents  again  into  the  eye ;  perhaps  the  bile  ia 
the  fame  manner,  when  the  biliary  dudls  are  ob- 
ftrucfted,  is  returned  into  the  blood  by  the  vcflels 
which  fecrete  it  ? 

8..  A  very  important  though  minute  occurrence 
muft  here  be  obferved,  that  though  the  lacry- 
mal  gland  is  only  excited  into  aAion,  when  we 
weep  at  a  diflrofsful  tale,  by  its  aflbciation  with 
this  nafal  dud,  as  is  more  fully  explained  in 
Se6l.  XVI.  8 ;  yet  the  quantity  of  tears  fecreted 
at  once  is  more  than  the  pundla  lacrymalia  can 
readily  abforb ;  which  fliews  that  the  motions  oc 
caftoned  by  affociations  are  frequently  more  energetic, 
than  the  original  motions,  by  which  they  were  occa'^ 
Jioned.  Which  we  fhall  have  occafion  to  men- 
tion hereafter,  to  illuftrate,  why  pains  frequently 
exift  in  a  part  diftant  from  the  caufe  of  them,  as 
in  the  other  end  of  the  urethra,  when  a  flonc  fti- 
mulates  the  neck  of  the  bladder*  And  why  in* 
flammations  frequently  arife  in  parts  diftant  from 
their  caufe,  as  the  gutta  rofea  of  drinking  people, 
from  an  inflamed  liver. 
The  iuHamcnation  of  apart  isgene^Jly  preceded 
Dd2  by 
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by  a  torpor  or  quiefccnce  of  it ;  if  this  exifts  in 
any  larger  congeries  of  glands,  as  in  the  liver,  or 
any  membrandus  part,  as  the  Homach,  pain  is 
produced  and  chillinefs  in  confequence  of  the  tor- 
por of  the  vefiels.  In  this  fituation  fometippes 
tn  inflammation  of  the  parts  fucceeds  the  torpk; 
at  other  times  a  diftant  more  feniible  part  becomes 
inflamed ;  whofe  actions  have  prcvionfly  been 
afibciated  with  it:  and  the  torpor  of  the  firft 
part  ceafes.  This  I  apprehend  happens,  when 
the  ^ut  of  the  foot  fucceeds  a  pain  of  the  biliar}' 
duA,  or  of  the  ilomach.  Laftly,  it  fometimes' 
happens,  that  the  pain  of  torpor  exifts  without 
any  confequent  inflammation  of  the  affected  part, 
or  of  any  diflant  part  affociated  with  it,  as  in  the 
membranes  about  the  temple  and  eye-brows  in 
hemicrania^  and  in  thofe  pains,  which  occafion 
convullions;  if  this  happens  to  gouty  people, 
when  it  afiecSls  the  liver,  I  fuppofe  epileptic  fits 
are  produced ;  and,  when  it  afFe^ls  the  ftoroach, 
death  is  the  confequence.  In  thefe  cafes  the 
pulfe  is  weak,  and  the  extremities  cold,  and  fuch 
medicines  as  ftimulate  the  quiefcent  parts  into 
a6Uon,  or  which  induce  inflammation  in  them,  or 
in  any  diftant  part,  which  is  afibciated  with  them, 
cures  the  prefent  pain  of  torpor,  and  faves  the 
patient. 

I  have  twice  fcen  a  gouty  inflammation  of  the 
liver,  attended  with  jaundice;  the  patients  after 
a  few  days  were  both  of  them  afleded  with  cold 

fits, 
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fitS)  like  ague  fits,  and  their  feet  became  afFe Aed 
with  gout,  and  the  inflammation  of  their  livers 
ccafed.  It  is  probable,  that  th6  uneafy  fenfations 
about  the  ftomach,  and  indigeftion,  which  prc-x 
cedes  gouty  paroxyfms,  are  generally  owing  to 
torpor  or  flight  inflammation  of  the  liver,  and 
biliary  du6ls;  but  where  great  pain  with  conti- 
nued ficknefs,  with  feeble  pulfe,  and  fenfation  of 
cold,  aflfeft  the  flomach  in  patients  debilitated 
by  the  gout,  that  it  is  a  torpor  of  the  fl:omach  it- 
felf,  and  deftioys  the  patient  firom  the  great  con- 
nexion of  that  vifcus  with  the  vital  oi^^s.  See 
Sc6tXXV.  17. 
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SECT.    XXV. 

6^    THE    STOMACH    AND    INTESTINES. 

If  Of fvjatlow'ing  our  food.     Ruminating  animals.     2.  Ac- 
tion  of  the  Jlrsmach.     3.  AfHon  of  the  inleflines,     Irrita- 
five  motitms  ewne^cdwith  thefe.     4.  EffeSis  of  repletion. 
^.  Stronger  i^on  vf  the  fiomach  and  internes  from  tmre 
JHmulmingfta^.     6*  Their  a^ion  inverted  by  ftiU peiOeT 
fiimuli.     Or  by  difguftful  ideas.    Or  by  volition.     7.  Other 
glands  Jhengthen  or  invert  their  motions  byfympathy,  8.  Vo- 
miting performed  by  intervals.     9.  Inverjion  of  the  cutanea 
ous  abforbents.     l  O.  Increafed  fecretion  of  bile  and  pancre- 
atic juice.     1 1 .  Inverjion  of  the  la6leah,     1 2 .  And  of  the 
hile-du^s.     1 3.    Cafe   of  a  cholera.      14.  Farther  (Recount 
of  the  inverjion  of  laHeals.       15.  Iliac  pajfion.       Valve  of 
the  colon,     16.  Cure   of  the  iliac  pajjion.     17.  Pain  ef 
gall-fone  diftinguifhed from  pain  of  thefiomach.     Gout  of 
the  flomach  from  torpor^  fr^^  irrfiammation.     Intermitting 
pulfe  owing  to  indigefion.     To  overdofe  of  foxglove.     Weak 
pulfe  from  emetics.     Death  from  a  blow  on  tbejlomach. 
From  gout  ofthejlomach, 

1.  The  throat,  ftornach,  and  intcftines,  may 
be  confidered  as  one  great  gland ;  which  like  tlie 
laciymal  fack  above  mentioned,  neither  begins 
nor  ends  in  the  circulation.  Though  the  a<S  of 
mafticating  our  aliment  belongs  to  the  fenfitive 
clffe  of  motions,  for  the-  plcafure  of  its  tafte  in- 
duces 


Sect.  XXV.  a*     AND  INTESTINES.  '407 

4uces  the  mufcles  of  the  jaw  into  adiion;  yet  the 
deglutition  of  it  when  mafticated  is  generally,  if 
not  always,  an  irritative  motion,  occafioned  by 
the  application  of  the  food  already  riiafticatcd  to 
the  origin  of  the  pharynx;  in  the  &me  manner 
as  we  often  fwaliow  our  fpittle  without  attending 
to  it- 

The  ruminating  clafs  of  animals  Jiave  the 
power  to  invert  the  motion  of  their  gullet,  and  of 
their  firft  ftomach,  from  the  ftimulus  of  this  ali- 
ment, when  it  is  a  little  further  prepared ;  as  is 
their  daily  pra6tice  in  chewing  the  cud ;  and  ap* 
pears  to  the  eye  of  any  one,  who  attends  to  them, 
whilft  they  are  employed  in  this  fecond  maili- 
cation  of  their  food. 

2.  When  our  natural  aliment  arrives  into  the 
ftomach,  this  organ  is  ftiraulated  into  its  proper 
vermicular  a6lion;  which  beginning  at  the  up- 
per orifice  of  it,  and  terminating  at  tlie  lower 
one,  gradually  mixes  together  and  puihes  for- 
wards the  digefting  materials  into  the  inteftinc 
beneath  it. 

At  the  fame  time  the  glands,  that  fupply  the 
gaflric  juices,  which  are  neceflary  to  promote  the 
chemical  part  of  the  procefs  of  digeilioo,  are  fti-' 
mulated  to  difcharge  their  contained  fluids,  and 
to  feparate  a  further  fupply  from  the  blood- vef- 
fels:  and  the  ladleals  or  lymphatics,  which  open 
their  mouths  into  the  ftomach,  are  fliniulated  in- 
D  d  4  to 
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to  suOthtij  and  take  up  fome  part  of  the  digefting 
materials. 

3.  The  remainder  of  thefe  digefting  materials 
is  carried  forwards  into  the  upper  inteftines,  and 
ftimulates  them  into  their  periftaltic  motion  fimi- 
lar  to  that  of  the  ftomach  ;  which  continues  gra- 
dually to  mix  the  changing  materials,  and  pafs 
them  along  through  the  valve  of  the  colon  to  the 
excretory  end  of  this  great  gland,  the  fphindler 
ani. 

The  digefting  materials  produce  a  flow  of  bile, 
and  of  pancreatic  juice,  as  they  pafs  along  fhe 
duodenimi,  by  flimulating  the  excretory  du&s  of 
the  liver  and  pancreas,  which  terminate  in  that 
inteftine :  and  other  branches  of  the  abforbent  or 
lymphatic  fyftem,  called  ladeals,  are  excited  to 
drink  up,  as  it  paffes,  thofe  parts  of  the  digeft- 
ing materials,  that  are  proper  for  their  purpofc, 
by  its  ftimulus  on  their  mouths. 

4.  When  the  ftomach  and  inteftincs  are  thus 
filled  with  their  proper  food,  not  only  the  mo* 
tions  of  the  gaftric  glands,  the  pancreas,  liver, 
and  la6teal  veflels,  are  excited  into  a6lion ;  but 
at  the  fame  time  the  whole  tribe  of  irritative  mo- 
tions are  exerted  with  greater  energy,  a  greater 
degree  of  warmth,  colour,  plumpnefs,  and  moif- 
ture,  is  given  to  the  Ikin  from  the  increafed  ac- 
tion, of  thofe  glands  called  capillary  veflels; 
pleafurable  fenlation  is  excited,  the  voluntary  mo- 
tions 
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tions  are  lefs  eaiily  exerted,  and  at  length  fufpend- 
ed;  and  fleep  fucceeds,  unlefs  it  be  prevented 
by  the  ftimulus  of  furrounding  obje6ts,  or  by  vo- 
luntary exertion,  or  by  an  acquired  habit,  whicH 
was  originally  produced  by  one  or  other  of  thefe 
circumftances,  as  is  explained  in  Sedl.  XXL  on 
Drunkennefs. 

At  this  time  alfo,  as  the  blood- veflels  become 
replete  with  chyle,  more  urine  is  feparated  into 
the  bladder,  and  lefs  of  it  is  reabforbed;  more  mu- 
cus poured  into  the  cellular  membranes,  and  lefs  of 
it  reabforbed :  the  pulfe  becomes  fuller,  and  fof- 
ter,  and  in  general  quicker.  The  reafon  why  lefs 
urine  and  cellular  mucus  is  abforbcd  after  a  full 
meal  with  fufficient  drink  is  owing  to  the  blood- 
veflels  being  fuller :  hence  one  means  to  promote 
abforption  is  to  decreafe  the  refiftance  by  empty- 
ing  the  vcffels  by  venefeAion.  From  this  dc- 
creafed  abforption  the  urine  becomes  pale  as  well 
as  copious,  and  the  fkin  appears  plump  as  well 
as  florid. 

By  daily  repetition  of  thefe  movements  they  all 
become  conne^led  together,  and  make  a  diurnal 
circle  of  initative  a6lion,  and  if  one  of  this  chain 
be  difturbed,  the  whole  is  liable  to  be  put  into 
diforder.     See  Se6i:.  XX.  on  Vertigo. 

5.  When  the  ftomach  and  inteftines  re- 
ceive a  quantity  of  food,  whofe  ftimulus  is 
greater  than  ufual,  all  their  motions,  and  thofc 
of  the  glands  and  lymphatics,  are  ftiraulated  into 

ftronger 
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ftf  onger  a6Uon  than  ufual,  and  perform  their  of* 
fices  with  greater  vigour  and  in  lefe  time :  fuch 
are  the  cfFedts  of  certain  quantities  of  fpice  or  of 
vinous  fpirit. 

6.  But  if  the  quantity  or  duration  of  thefe  {ku 
muli  are  ftill  further  increafed,  the  fiomach  and 
throat  are  ftimulated  into  a  motion,  whofe  di- 
rcdtion  is  contraij  to  the  natural  one  above  de- 
faibcd ;  and  they  regurgitate  the  materials,  which 
they  contain,  inftead  of  carrying  them  forwards. 
This  TCtro^ade  motion  of  the  ftomach  maj  be 
compared  to  the  ftretchings  of  wearied  limbs  the 
contrary  way,  and  is  well  elucidated  by  the  fol- 
lowing experiment.  Look  earncftly  for  a  minute 
or  two  on  an  area  an  inch  fquarc  of  pint  filk, 
placed  in  a  firong  light,  the  eye  becomes  fatigued, 
the  colour  beccwncs  faint,  and  at  length  vaniflies, 
for  the  fatigued  eye  can  no  longer  be  ftimulated 
into  dire6l  motions ;  then  on  doling  the  eye  a 
green  Ipedtrum  will  appear  in  it,  which  is  a  co- 
lour dire6tly  contrary  to  pink,  and  which  will 
appear  and  difappcar  repeatedly,  like  the  efforts 
in  vomiting.     See  Section  XXIX.  11. 

Hence  all  thofe  drugs,  which  by  their  bitter  or 
aftringent  flimulus  increafe  the  adion  of  the 
ftomach,  as  camomile  and  white  vitriol,  if  their 
quantity  is  increafed  above  a  certain  dofc  become 
emetics. 

Thefe  inverted  motions  of  the  ftomach  and 
throat  are  generally  produced  from  the  ftimulus 

of 
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of  unnatural  food,  and  are  attended  with  die  fen- 
fatiou  of  naufea  or  fickneft :  but  as  this  fenia- 
tion  is  again  coaneded  with  an  idea  of  the  dif- 
taftefiil  food,  which  induced  it;  fo  an  idea  of 
naufeous  food  will  alfo  fometitnes  excite  the  ac- 
tion of  naufea ;  and  that  give  rife  byaflbciatioa 
to  the  inverfion  of  the  motions  of  the  ftomach 
and  thn>at.  As  fome,  who  have  had  horfe-flefli 
or  dogs-flefli  given  them  for  beef  or  mutton,  are 
feid  to  have  vomited  many  hours  ajBterwards, 
when  they  have  been  told  of  the  impofition. 

I  have  been  told  of  a  perfon,  who  bad  gained 
&  vokmtary  command  over  thefe  inverted  motions 
of  the  ftomach  and  throat,  and  fupported  him- 
felf  by  exhibiting  this  curiofity  to  the  public. 
At  thefe  exhibitions  he  fwallowed  a  pint  of  red 
rough  goofeberries,  and  a  pint  of  white  fmpoli 
ones,  brought  them  up  in  imall  parcels  ioto  his 
mouth,  and  reftored  them  feparately  to  the  fpcc^ 
tators,  who  called  for  red  or  white 'as  they  pleafed, 
till  the  whole  were  redelivered. 

7.  At  the  fame  time  that  thefe  motions-  of  the 
ftomach  and  throat  are  fiimulated  into  inverfios, 
feme  of  the  other  in:itative  motions,  that  had  ac- 
quired more  inamediatE  connexions,  with  the  &Ow 
mach,  as  thofe  of  the  gallric  glands^  are  excited 
into  ftronger  adlion  by  this  affbciation ;  aad  fome 
cHhdr  of  thefe  naotions,  which  are  more  ealily  ex«.- 
cit^,  as  thofe  of  tbe  gaftric  lymphatics,  arc  in- 
vited by  their  ailbcidtif0&  with  tbexetrogjcade  xuo^ 
7  tions 
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tions  of  the  ftomach,  and  regurgitate  their  con- 
tents, and  thus  a  greater  quantity  of  mucus^ 
and  of  lymph,  or  chyle,  is  poured  imto  the  fto- 
mach, and  tfirown  up  along  with  its  contents. 

8.  Thefc  inverfions  of  the  motion  of  the  fto- 
mach in  vomiting  are  performed  by  intervals,  for 
the  fame  reafon  that  many  other  motions  are  re- 
ciprocally exerted  and  relaxed;  for  during  the 
time  of  exertion  the  ftimiilus,  or  fenfation,  which 
caufed  this  exertion,  is  not  perceived ;  but  b^ns 
to  be  perceived  again,  as  foon  as  the  exertion 
ceafcs,  and  is  fome  time  in  again  producing  its  ef- 
fe<a.  As  explained  in  SeA.  XXXIV.  on  Voli- 
tion, where  it  is  Ihcwn,  that  the  contra6lions  of 
the  fibres,  and  the  fenfation  of  pain,  which  oc- 
cafioned  that  exertion,  cannot  exift  at  the  lame 
time.  The  exertion  ceafes  from  another  caufe 
alfo,  which  is  the  exhauftion  of  the  fenforial 
power  of  the  part,  and  thefe  two  caufes  frequently 
operate  together. 

9.  At  tlie  times  of  thefe  inverted  cfibrts  of  thd 
ftomach  not  only  the  lymphatics,  which  open 
their  mouths  into  the  ftomach,  but  thofe  of  the 
&in  alfo,  are  for  a  time  inverted :  for  fweats  are 
fometimes  pufhed  out  during  the  efforts  of  vo- 
miting without  an  increafe  of  heat. 

10.  But  if  by  a  greater  ftifnulus  tlie  motions  of 
the  ftomach  are  inverted  ftill  more  violendy  or 
more  permanently,  the  duodeniun  has  its  pcriffeil* 
tic  motions  inverted  at  the  feme  time  by  their  af- 

fociation 


Sect. XXV.  ii.     AND  INTESTINES.  413 

fociation  with  thofe  of  the  ilomach ;  and  the  bile 
and  pancreatic  juice^  which  it  contains^  are  by 
the  inverted  motions  broyght  up  into  the  fto* 
mach^  and  difcharged  along  with  its  contents^ 
while  a  great  quantity  of  bile  and  pancreatic  juice 
is  poured  into  this  inteftine ;  as  the  glands,  that 
fecrcte  them,  are  by  their  affociation  with  the 
motions  of  the  intefline  excited  into  flronger  ac- 
tion  than  ufual.  "^ 

1 1.  The  other  inteftines  are  by  aflbciation  ex- 
cited into  more  powerful  allien,  while  the  lym- 
phatics, that  open  their  mouths  into  them,  fufFer 
an  inverfion  of  tlieir  motions  correfponding  with 
the  lymphatics  of  the  ilomach,  and  duodenum ; 
which  with  a  part  of  the  abundant  fecretion  of 
bile  is  carried  downwards,  and  contiibutes  both 
to  ftimulate  the  bowels,  and  to  increafe  the  quan- 
tity of  the  evacuations.  This  inverfion  of  the 
motion  of  the  lymphatics  appears  from  the  quan- 
tity of  chyle,  which  comes  away  by  ftools ;  which 
is  otherwife  abforbcd  as  foon  as  produced,  and 
by  the  iramenfe  quantity  of  thin  fluid,  which  is 
evacuated  along  with  it. 

12.  But  if  the  Itimulus,  which  inverts  the  ilo- 
mach, be  iiill  more  powerful,  or  more  perma- 
nent, it  fometimes  happens,  that  the  motions  of 
the  biliary  glands,  and  of  their  excretory  dudls, 
are  at  the  fame  time  inverted,  and  regurgitate 
their  contained  bile  into  the  blood-veiTels,  as  ap- 
pears by  the  yellow  colour  of  the  ikin,  and  of  the  > 

urine ; 
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tjrine  J  ami  it  is  probable  the  pancreatic  fecretion 
niay  fojBfer  an  imerfion  at  the  fame  lime,  though 
•wc  have  yet  no  mark  by  which  this  can  be  afcer- 
tained. 

13.  Mr. —  ate  two  putrid  pigeons  out  of 

a  cold  pigcon-pye,  and  drank  about  a  pint  of  beo" 
and  ale  along  /with  them,  and  immediately  rode 
about  five  miles.     He  was  then  feized  with  vo^ 
miting,  which  was  after  a  few  periods  fucceedcd 
by  purging;  thefc  continued  alternately  for  two 
hours;  and  the  purging  continued  by  intervals 
for  fix  or  eight  hours  longer.     During  this  time 
he  could  not  force  himfelf  to  drink  more  than 
one  pint  in  the  whole;  this  great;  inability  to 
drink  was  owing  to  the  naufea,  or  inverted  me- 
tions  of  the  fl:omach,  which  the  voluntary  exer- 
tion of  fwallowing  could  feldom  and  with  diffi- 
culty overcome ;  yet  he  difcharged  in  the  whole 
at  leaft  fix  quarts;  whence  came  this  quantity  of 
liquid  ?     Firil,  the  contents  of  the  ftomach  were 
emitted,    then  of  the  duodenum,   gall-bladder, 
and  pancreas,  by  vomiting.    After  this  the  con- 
tents of  the  lower  bowels ;  then  the  chyle,  that 
was  in  the  la^leal  veflels,  and  in  the  receptacle  of 
chyle,  was  regurgitated  into  the  inteflines  by  a 
retrograde  motion  of  thefe  veflels.     And  after- 
wards the  mucus  depofited  in  the  cellular  menir 
brane,  and  on  the  furfaoe  of  all  the  other  mem- 
branes, feems  to  have  been  abforbed ;  and  with 
the  fluid  abforbed  from  the  air  to  have  been  car- 
ried 
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ried  up  their  rcfpe6live  lymphatic  branches  b^  „ 
the  increafed  energy  of  their  natural  motions,  and 
down  the  vifceral  lymphatics,  or  lafteals,  by-the 
inverfion  of  their  motions.  •  1 

1*3.  It  may  be  difficult  to  invent  experimerift 
to  demonflrate  the  truth  of  this  inverfion  of  fomc 
branches  of  the  abforbent  fyftcm,  and  increafed 
abforption  of  others ;  but  the  analogy  of  thcfe  vciJ- 
fels  to  the  intefiinal  canal,  and  the  fymptoms  of 
many  difeafes,  render  this  opinion  more  proba- 
ble than  many  other  received  opinions  of  the  ani* 
mal  OBConomy. 

In  the  above  inftance,  after  the  yellow  excre^ 
xnent  was  voided,  the  fluid  ceafed  to  have  any 
fmell,  and  appeared  like  curdled  milk,  anci  then 
thinner  fluid,  and  fome  mucus,  were  evacuated ; 
did  not  thefc  feem  to  partake  of  the  chylej 'of  the 
mucous  fluid  from  all  the  cells  of  the  boffy,  and 
laft:Iy,  of  the  atmofphcric  moifture?  All  thefii 
fa^s  may  be  calily  obferved  by  any  one,  who 
takes  a  briik  purge. 

15.  Where  the  ftimulus  on  the  ftomach,  or  ori 
fomc  other  part  of  the  inteftinal  canal,  is  ftitl 
more  permanent,  not  only  the  lafteal  vefllels,  but 
the  whole  canal  itfclf,  becomes  inverted  from  its 
aflbciations  r  this  is  the  iliac  paflSon,  in  which  all 
the  fluids  mentioned  above  are  thrown  up  by  th6 
mouth.  At  thJs  time  the  valve  m  the  colon,  from 
the  inverted  motions  of*  that  bowel,  and  the  in- 
verted 
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verted  a£lion  of  this  living  valve,  does  not  pre- 
vent  the  regurgitation  of  its  contents. 

The  ftrudure  of  this  val^e  may  be  repiefented 
by  a  flexile  leathern  pipe  Handing  up  firqm  &e 
bottom  of  a  veflel  of  water :  its  fides  coUapfe  by 
the  prefiure  of  the  ambient  fluid,  as  a  fmall  part 
of  that  fluid  pafles  through  it;  but  if  it  has  a 
living  power,  and  by  its  inverted  action  keeps  it- 
felf  open,  it  becomes  like  a  rigid  pipe,  and 
will  admit  the  whole  liquid  to  pais.  See  Sedt. 
XXXIX.  2.  5. 

In  this  cafe  the  patient  is  averfe  to  drink,  fiioai 
the  conflant  inverfion  of  the  motions  of  the  flo- 
macb,  and  yet  many  quarts  are  daily  eje6led  frtra 
the  flomach,  which  at  length  fmell  of  excrement, 
and  at  laft  feem  to  be  only  a  thin  mucilaginous 
or  aqueous  liquor. 

From  whence  is  it  poflible,  that  this  great 
quantity  of  fluid  for  many  fucceffive  days  can  be 
fupplied,  after  the  cells  of  the  body  have  given  up 
their  fluids,  but  from  the  atmofphere  ?  When 
the  cutaneous  branch  of  abforbents  z6\s  with  un- 
natural flrength,  it  is  probable  the  intefiinal 
branch  has  its  motions  inverted,  and  thus  a  fluid 
is  fupplied  without  entering  the  arterial  fyftem. 
Could  oiling  or  painting  the  fkin  give  a  check  to 
this  difeafe  ? 

So  when  the  flomach  has  its  motions  inverted^ 
the  lymphatics  of  the  ilomach,  which  are  mofl 

fwaiy 
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ftritfUy  aflbciated  with  it,  invert  their  motions  a£ 
Ihe  fame  time.  But  the  more  dift^nt  bnmches  of 
lymphatics,  which  are  kfs  ftriAIy  aflbciated  with 
it,  2iA  with  increafed  caiergy ;  as  the  cutaneous  ^ 
lymphatics  in  the  chotera>  or  iliac  paflion,  above 
defcribed.  And  other  irritative  motidns  become 
decreafed,  as  the  pulfations  of  the  arteries^  fixmi 
the  extra-derivation  or  exhauAioa  of  the  fenforial 
power* 

Sometidics  when  dronger  vomiting  takes  place 
the  more  diftaut  branches  of  the  lymphatic  fyf- 
tcm  invert  their  motions  widi  thofe  of  the  fto* 
inach>  and  loofe  ik)oIs  are  produoed>  and  cold 
fweatsv 

So  when  the  Ia^£leak  have  their  motions  in« 
Yerted>  as  dvuring  the  operation  of  ftrong  purges^ 
the  urinary  and  cutaneous  abfotbents  have  thcit 
motions  increafed  to  fupply  the  w^t  of  fluid  in 
the  blood,  as  in  great  thirft ;  but  after  a  meal 
with  fufficient  potation  the  urine  is  pale>  that 
is,  the  urinary  abforbents  ad  weakly>  no  fupply 
of  water  being  wanted  for  the  blood.  And  when 
the  inteftind  abforbents  a6t  too  violendy,  as 
when  too  great  quantities  of  fluid  have  been 
ijrunk,  the  urinary  abforbents  invert  their  motions 
to  carry  off  the  fuperfluity,  which  is  a  new  cir- 
cumftance  of  aflbciation>  and  a  temporary  diabetes 
fupervenes. 

l6»  I  have  had  the  opportunity  of  feeing  four 

Ipatients  in  the  iliac  paflilon^  where  the  ejeded 

roh.u  £e  m»teria| 
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material  fmcllcd  and  looked  like  excrement-  Two 
of  thefe  were  fo  exhaufted  at  the  time  I  law  them, 
that  more  blood  could  not  be  taken  from  them, 
and  as  their  pain  had  ceafed,  and  they  continued 
to  vomit  up  every  thing  which  they  drank,  I  fuf- 
pedled  that  a  mortification  of  the  bowel  had  al- 
ready taken  place,  and  as  they  were  both  wo- 
men advanced  in  life,  and  a  mortification  is  pro- 
duced with  lefs  preceding  pain  in  old  and  weak 
people,  thcfe  both  died.  The  other  two,  who 
were  both  young  men,  had  ftill  pain  and  flxength 
fufficient  for  further  venefc<Slion,  and  they  nei- 
ther of  them  had  any  appearance  of  hernia,  boA 
recovered  by  Repeated  bleeding,  and  afcruplcof 
calomel  given  to  one,  and  half  a  dram  to  the 
other,  in  very  fmall  pills :  the  ufual  means  of 
elyfters,  and  purges  joined  with  opiates,  had  been 
in  vain  attempted.  I  have  thought  an  ounce  or 
two  of  crude  mercury  in  lefi  violent  difeafes  of 
this  kind  has  been  of  ufe,  by  contributing  to  r^ 
ftore  its  natural  motion  to  fome  part  of  the  intcf- 
tinal  canal,  either  by  its  weight  or  ftimulus ;  aiM| 
that  hence  the  whole  tube  recovered  its  ufual  af- 
fociations  of  progreffive  periftaltic  motion.  I 
have  in  three  cafes  feen  crude  mercury  given  io 
fmall  dofcs,  as  one  or^  two  ounces  twice  a  day, 
have  great  efFedt  in  Hopping  pertinacious  vop 
isitings. 

17.  Befides  the  afFeAions  above  defcrib^,  the 

fiomach  is  liable^  like  many  other  membranes  o( 

9  1^9 
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the  body,  to  torpor  without  confequcnt  inflam- 
mation :  ias  happens  to  the  membranes  about  the 
head  in  foitoe  cafes  of  hemicrania,  or  in  general 
hcad-ach.  This  torpor  of  the  itomach  is  attended 
with  indigeilioa,  and  confequent  flatulency,  and 
with  pain,  'Cehich  is  ufually  called  the  cramp  of 
the  fl:omach,  arid  is  relievable  by  aromitits,  ef- 
fential  oils,  alcohol,  or  opium. 

The  intrufion  of  a  gall-ftone  into  the  commoa 
bilc-du<ft  from  the  gall-bladder  is  fometimes  mif- 
taken  for  a  pain  of  the  fl:omach,  as  lieither  o( 
them  is  attended  with  fever;  but  in  the  paflTage 
of  a  gall-ftone,  the  pain  is  confined  to  a  lefs 
fpace,  which  is  e3ta6lly  where  the  common  bile- 
du6t  enters  the  duodenum,  -as  explained  in  Sec- 
tion XXX.  3.'  Whereas  in  this  gailrodyhia  the 
pahx  is  difflifcd  over  the  whoU  ftomach;  and, 
like  other  difeafes  .  from  torpor,  the  pulfe  is 
weaker,  ^nd  the  extremities  colder,  and  the  ge- 
neral debility  greater,  than  in  the  paflage  of  a 
^lflt)ne;  for  in  the  fotriiet  the  debility  is  the 
tonfequence  of  the  pain,  in  the  latter  it  is  the 
caufe  of  it. 

Though  the  finft  fits  of  the  gout,  I  believe, 
commetrcc  with  a  torpor  of  the  liver;  and  the 
ball  of  the  toe  becomes  inflamed  inftead  of  the 
membranes  of  the  liver  in  confequence  of  this 
torpor,  as  a  coryza  or  catarrh  fi-equently  fucceeds 
a  long  cxpofure  of  the  feet  to  cold,  as  in 
ibowj  or  on  a  moifl:  brick-floor ;  yet  in  old  or 
£  e  2  ^         exhauAed 
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exhaufled  conftitutionsy  which  haye  been  long 
habituated  to  its  attacks^  it  fometimes  commences 
with  a  torpor  of  the  fiomach^  and  is  transferable 
to  every  membrane  of  the  body.  When  the  gout 
begins  with  torpor  of  the  fiomach^  a  painful  fen^ 
£ition  of  cold  occiirs,  which  the  patient  c(»npares 
to  ice,  with  weak  pulfe,  cold  extremities,  and 
ficknefs ;  this  in  its  ilighter  degree  is  relicTablc 
by  igice,  wine,  or  opium ;  in  its  greater  degree 
it  is  fucceeded  by  fudden  death,  which  is  ow- 
ing to  the  fympatby  of  the  ilomach  with  the 
heart,  as  explained  below. 

If  the  ftomach  becomes  inflamed  in  eonfe* 
quence  of  this  gouty  torpor  of  it,  6r  in  confe- 
quence  of  its  fympathy  with  fome  other  part,  the 
danger  is  lefs.  A  ficknefs  and  vomiting  conti« 
nues  many  days,  or  even  weeks,  the  ftomach  re- 
jecting every  thing  ftiraulant,  even  opium  or  al- 
cohol, together  with  much  vifcid  mucus  i  till  the 
inflammation  at  length  ceafes,  as  happens  when 
other  membranes^  as  thofe  of  the  joints,  are  the 
feat  of  gouty  inflammation }  as  obferved  in  9e6t 
XXIV*  2.  8. 

The  fymparfiy,  or  aflbciation  of  motions,  be* 
tween  thofe  of  the  ftomach  and  thofe  of  the  hear^ 
is  evinced  in  many  difeafes*  Firft^  many  peofJc 
are  occafionally  afFefted  with  an  intermii&cHi  of 
their  pulfe  for  a  few  days,  which  then  ceafes 
•gain*  In  this  cafe  there  is  a  Hop  of  ^e  molioQ 
cf  the  hearty  and  at  the  fame  t^n^  a  tff;x6socj 
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to  eradiation  frora  the  ftomach.  As  fooh  as  the 
patient  feels  a  tendency  to  the  intermiflion  of  the 
motion  of  his  heart,  if  he  voluntarily  brings  up 
wind  from  his  ftomach,  the  flop  of  the  heart  does 
not  occur.  Froth  hence  I  conclude  that  the  ftop 
of  digeftion  is  the  primaiy  difcafe ;  and  that  air 
is  inftantly  generated  from  the  aliment,  which  be* 
gins  to  feiment,  if  the  digeftive  procefs  is  imped- 
ed for  a  moment,  (fee  Sedt  XXIIL  4.)  5  and 
that  the  ftop  of  the  heart  is  in  confequence  of  the 
aflbciation  of  the  motions  of  thcfe  vifcera,  as  ex- 
plained in  Sea.  XXXV.  1.  4.;  but  if  the  little 
air,  which  is  inftantly  generated  during  the  tem- 
porary torpor  of  the  ftomach,  be  evacuated,  the 
digeftion  recommences,  and  the  temporary  torpor 
of  the  heart  does  not  follow;  One  patient, 
whom  I  lately  faw,  and  who  had  been  five  or  fix 
days  much  troubled  with  this  intermiflion  of.  a 
pulfation  of  his  heart,  and  who  had  hemicrania 
with  feme  fever,  was  immediately  relieved  from 
them  all  by  lofing  ten  ounces  of  blood,  which 
had  what  is  termed  an  inflammatory  cruft  on  it. 

Another  inftance  of  this  aflbciation  between 
the  motions  of  tlie  ftomach  and  heart  is  evince4 
by  the  exhibition  of  an  over  dofe  of  foxglove, 
which  induces  an  inccflant  vomiting,  which  it 
attended  with  very  flow,  and  fometimes  intermit* 
ting  pulfc.— Which  continues  in  fpite  of  the  ex* 
hibition  of  wine  and  opium  for  two  or  three  days^ 
To  the  iamc  aflTociation  muft  be  afcribed  the  weal; 

£  e  3  puUe^ 
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ptllfe^  which  conftantly  attends  the  exhihitioq 
of  emetics  during  their  operation.  And  alfo  the 
fudden  deaths^  whi^  have  been  ocoafioned  ia 
boxing  by  a  blow  o^  the  ftomacl^ ;  and  laftly,  the 
fudden  death  of  thofe,  who  have  been  long  debi- 
litated by  the  gout,  from  the  torpor  of  the  ftoinach, 
See8ea.XXy,i.4, 
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SECT.    XXVI. 

DF  THE  CAPILJ.ARY  GLANDS  AND  MEMBRANES, 

L  I.  The  capillary  vejfels  are  glands.'  2.  Their  excretory 
du^s.  Experiments  on  the  mucus  of  the  intejiines^  abdomen^ 
celluldr  membrane^  and  on  the  humours  of  the  eye.  3.  Scurf 
en  the  heady  cough j  catarrrh,  diarrh^tay  gonorrhoea.  4.  Rheu* 
matifm.  Gout.  Leprofy-  IL  I.  The  mojl  minute  mem- 
hroTUs  are  unorganized,  a*  Larger  membranes  are  com* 
fifed  of  the  dufts  of  the  capillaries  ^  and  the  mouths  of  the 
abf or  bents.  3.  Mucilaginous  fuid  is  fecreted  on  their  fur^ 
faces.     111.  Three  kinds  of  rheumatifm, 

1.  1.  The  capillary  veflels  ^re  like  all  the 
other  glands  except  the  abforbent  Tyftem,  inaf- 
iDueh  as  they  receive  blood  from  the  arteries, 
feparate  a  fluid  from  it,  and  return  the  remain- 
der by  the  veins. 

2.  This  feries  of  glands  is  of  the  moftextenfive 
ufc,  as  their  excretory  du(3s  open  pn  the  whole 
external  Ikin  forming  its  perfpirative  pores,  and 
on  the  internal  furfaccs  of  every  cavity  of  the 
body.  Their  fecretion  on  the  ikin  is  termed  in- 
fenflble  perfpiration,  which  in  health  is  in  part 
reabforbed  by  the  mouths  of  the  lymphatics,  and 
in  part  evaporated  in  the  air ;  the  &cretion  on  the 

£  e  4  membranes. 
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membraAcs,  which  line  the  larger  cavities  of  the 
body,  which  have  external  openings,  as  tlie 
mouth  and  inteftinal  canal,  is  terraed  mucus, 
but  is  not  however  coagulabieby  beat ;  and  the  fe- 
cretion  on  the  membranes  of  thofe  cavities  of  the 
b6dy,  which  have  no  external  openings,  is  called 
lymph  or  water,  as  in  the  cavities  of  the  cellular 
membrane,  and  of  the  abdomen;  this  lyroph 
however  is  coagulable  by  the  heat  of  boiling  wa- 
ter*  Some  mucus  nearly  as  vifcld  as  the  white 
of  egg,  which  was  difcharged  by  ftool,  did  not 
toagulatc,  though  I  evaporated  it  to  one  fourth 
of  the  quantity,  nor  did  the  aqueous  and  viueoiis 
humours  of  a  Iheep's  eye  coagulate  by  tlie  like 
experiment ;  but  the  ferofity  from  an  anafarcous " 
leg,  and  that  from  the  abdomen  of  a  dro^fical 
pcrfdn,  and  the  cryftalline  humour  of  a  ihecp's 
eye,  coagulated  in  the  fame  heat. 

3*  When  any  of  thefe  capillary  glands  arc  HI- 
inulated  into  greater  irritative  actions,  than  is  na* 
tural,  they  fecrete  a  more  copious  material;  and 
as  the  moutha  of  the  abforbent  fyftera,  which 
open  in  their  vicinity,  are  at  the  fame  time  fti- 
inulated  into  greater  a<JUon,  the  thinner  and  more 
feline  part  of  the  fecreted  fluid  is  taken  up  again ; 
and  the  reminder  is  not  only  more  copious  but 
alfo  itiore  vifcid  than  natural.  This  is  more  or 
left  troublefome  or  noxious  according  to  the  im* 
pc^rtance  of  the  funAions  of  the  part  affeded :  on 
tl^  ikin  and  bronchia^^  where  this  feeretion  ought 
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naturtlly  to  evaporate,  it  becomes  fo  vifcid  as  to 
lulhere  to  the  membrane ;  on  the  tongue  it  formi 
a  I>ellicle,  which  can  with  difficulty  be  fcraped 
ofF;  produces  the  fcurf  on  the  heads  of  many 
people;  and  the  mucus,  which  is  fpit  tip  by 
others  in  coughing.  On  the  noftrils  and  fauces, 
when  the  fecretion  of  thefe  capillary  glands  is  in- 
creafed,  it  is  termed  fimple  catarrh;  when  iii 
the  inteftines,  a  mucous  diarrhoea ;  and  in  the  ure- 
thra, or  vagina,  it  has  the  name  of  gonorrhoea,  of 
fluor  albus. 

4,  When  thefe  capillary  glands  become  iiH 
flamed,  a  ftill  mord  vifcid  or  even  cretaceous  hu- 
mour is  produced  upon  the  furfaces  of  the  memr-* 
branes^  which  is  the  caufe  or  the  efFe6l  of  rheu- 
matifm,  goutj^  leprofy,  and  of  hard  tumours  of 
the  legs,  whiclx  are  generally  termed  fcOrbutic  i 
iall  which  will  be  treated  of  hereafter. 

IL  1.  Tlie  whole  furface  of  the  body,  with  all 
its  cavities  and  contents,  are  covered  with  mem-* 
brane.  It  lines  every  veflel,  forms  every  cell,  and 
binds  together  all  th^  mufcular  and  perhaps  the 
jofleous  fibres  of  the  body;  and  is  itfelf  therefore 
probably  a  Ampler  fubftance  than  thofe  fibres^ 
And  as  tb^  containing  veflels  of  the  body  from 
the  largeft  to  the  leaft  are  thus  lined  and  conne<St- 
ed  with  membranes,  it  follows  that  thefe  itiem*' 
branes  themfelves  confift  of  unorganized  mate- 
rials. 
For  hpwcver  finail  we  nx^y  conceive  the  dla- 

netjciy 
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meters  of  the  minutcft  veflels  of  the  body,  which 
cfcapc  our  eyes  and  gJafles,  yet  thefe  veflels  muft 
coqlift  of  coats  or  fides,  which  are  made  up  of  an 
unorganized  material,  and  which  are  probably 
produced  from  a  gluten,  which  hardens  after  its 
produ(?lion,  like  the  filk  or  web  of  caterpillars 
and  fpiders.  Of  this  material  confifl:  the  mem- 
branes) which  line  the  fhcUs  of  eggs,  and  the 
Ihcll  itfclf,  both  whicli  are  unorganized,  and  are 
formed  from  mucus,  which  hardens  after  it  is 
formed,  either  by  the  abforption  of  its  more  fluid 
part,  or  by  its  uniting  with  fome  part  of  the  at- 
mofphere.  Such  is  alfo  tlie  .produdtion  of  tho 
(hell*  of  fnail^,.  and  of  ihell-filh,  and  I  fuppofc 
of  the  enamel  of  the  tepth. 

2.  But  though  the  membranes,  that  compofe 
the  fides  of  the  mofl:  minute  veflels,  ai'e  in  tmth 
unorganized  materials,  yet  the  larger  membrane^ 
y^hich  are  perceptible  to  {he  eye,  feem  to  be  com- 
pofed  of  anintertexture  of  the  mouths  of  the  ab- 
forbent  fyftem,  and  of  the  excretory  du6ls  of  the 
capillaries,  with  their  concomitant  arteries,  veins, 
and  nerves :  and  from  this  conftruftio'n  it  is  evi- 
dent, that  thefe  membranes  muft  poflTefs  great  ir- 
ritability to  peculiar  flimuli,  though  they  are  in- 
capable of  anjr  motions,  that  are  vifible  to  the 
naked  eye:  and  daily  experience  fliews  us,  that 
iij  their  inflamed  fl:ate  they  have  the  greateft  fenfi-* 
bility  to  pain,  as  in  the  pleurify  and  paronychia. 

9,  On  all  thefe  mcmbr^es  a  mucilaginous  or 
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aqueous  fliM4  is  fecreted,  which  moiftehs  and  lu^ 
briqates  their  furfaces,  as  was  explained  ii^jSco 
tion  XXIIL  2.  Some  have  doubted,  whether 
this  mticus  is  feparated  from  the  blood  by  an 
appropriated  ict  of  glands,  or  exudes  through  the 
inembranes,  or  ,is  an  abrafioh  or  dcftruiSlioii  of 
the  furface  of  the  membrane  itfelf,  whichi  is  con- 
tinually repaired  on  the  other  fide  of  it,  IjilEth^ 
great  analogy  between  the  capillary  veffefs,  and 
the  other  glands,  kx)untenances  the  fdrnier  opi^ 
nioh;  and  evinces^  that  thefe  cipillaries  are  the 
glands,  that  fecrete  it;  to  which  w6  muft'add, 
that  the  blood  in  paffing  thefe  capillary  veffels 
Undergoes  a  change  in  its  colour  from  florid  to 
purple,'  arid  gives  out  a  quantity  of  heat ;  from 
whence,  as  in  other  glands,  we  muft  conclude 
that  fonaething.  b.  fecrcted  from  it.  ^  . 
;  IIL  The  feat*  of  rheumatifm  is  In  the  mem^ 
branes,  br'upon  them; "but  there  are  three  very 
diftini?tidifeafes,  which  commonly  are  confounded 
yndEer  this  name.  ■  FirfV,  when  a '  membrane  be*- 
^omes  afFedled  with  torpor,  or  inactivity  of  the 
veflels  which  compofe  it,  pain  and  coldnefs  fue- 
lled, as  in  the  hemicrania,  and  other  head-achs^ 
which  are  generally  termed  nervous  rheumatifm; 
they  exift  whether  the  part  be  at  reil  or  in  mo- 
tion, and  are  generally  attended  with  other  marks 
ofdebility, 

Another  rheumatifm  is  faid  to  exift,    when 
In^ammation  and  fwelling,  as  well  as  pain,  aflfedl 
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fome  of  die  membranes  of  the  joints^  as  of  the 
cncks^  wrifts,  knees^  elbows,  and  fometimes  of 
the  ribs.  This  is  accompanied  with  fever,  is 
analogous  to  plemify  and  other  inflammationsi 
ftiid  is  termed  the  acute  rheumatifm. 

A  third  difeafe  is  called  chronic  rheumatifiii, 
inrhich  is  diftinguifhed  from  that  firft  mentioned, 
as  in  this  the  pain  only  bS^&b  the  patient  dur^ 
ing  the  motion  of  the  part,  and  from  the  fecond 
kind  o£  rheumatifm  above  defcribed^  as  it  is  not 
attended  with  quick  pulfe  or  inflammation.  It  is 
generally  believed  to  fucceed  the  acute  rheuma- 
tifm of  the  fame  part,  and  that  fome  coagulabic 
lymph,  or  cretaceous,  or  calculous  material, 
has  htcn  lefl  on  the  membrane;  which  pvci 
pain,  when  the  mufcles  move  over  it,  as  fome 
extraneous  body  would  do,  which  wai  too  infi> 
luble  to  be  abforbed.  Hence  there  is  an  s^j^sfogf 
between  this  chronic  rheumatifm  and  the  difeafe^ 
which  produce  gravel  or  gout-flones ;  and  it  may 
perhaps  receive  relief  from  the  fame  remedies, 
filch  as  aerated  fal  foda. 
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SECT,    xxvn^ 

OF  Hi£M0RRHAGB8. 

IT  The  veins  are  ahforhent  veffils.  t.  Hemorrhages  frM 
ii^lammatiWH*  Cafe  of  hemorrhage  from  the  kidney  cured 
ij  cold  bathing.  Cafe  of  hemorrhage  from  the  nofe  cured 
hj  cold  Inmurfien.  II.  Hemorrhage  from  venous  paralyfism 
Of  tiki.  Blackfioots.  Petechie.  Confumption.  Scurvf 
•ftbe  lungs.    Blacknefs  of  the  face  and  eyes  in  eplepuefts^ 

^    Cure  of  hemorrhages firom  venous  inahility. 

L  Afi  the  imbibing  mouths  of  the  abforbent 
fyfiem  akeady  defcribed  open  on  the  furface^  and 
into  the  larger  cavities  of  the  body^  fo  there  is 
..another  fyftem  of  abforbent  veflels^  which  are  not 
commonly  efleemed  fuch>  I  mean  the  reins^ 
which  take  tip  the  blood  from  the  rarious  glands 
and  capillaries^  after  their  proper  fluids  or  fecret^ 
tions  have  been  feparated  from  it 

The  veins  refemble  the  other  abforbent  veflels} 
as  the  progreflion  of  their  contents  is  carried  on 
in  the  fame  manner  in  both,  they  alike  abforli 
their  appropriated  fluids,  atid  have  valves  to  pre- 
vent its  regurgitation  by  the  accidents  of  mecha* 
nical  violence.  This  appears  firft,  becaufether^ 
^  no  sulfation  in  the  very  ti^^innings  of  th^ 

veins. 
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*  veins,  as  is  feen  by  inicrofcopes;  which  muft 
happen,  if  the  blood  was  carried  into  them  by 
the  adioiis  of  the  arteries.  For  though  the  con-* 
cUrrence  of  various  venous  ftreams  of  blood  fipom 
different  diftances  muft  prevent  any  pulfation  in 
the  larger  branches,  yet  in  the  very  beginnings  of* 
all  thefe  branches  a  pulfation  mull  unavoidably 
exift»  if  the  circulation  in  them  was  owing  to  Ac 
intermitted,  force  of  the  arteries.  Secondly,  the 
venous  abforption  of  blood  from  the  penis,  and 
from  the  teats  of  female  animals  after  their  eret- 
lion,  is  ftill  more  Umilar  to  the  lymphatic  ab*- 
forption,  as  it  is  previoufly  poured  into  cells, 
where  all  arterial  impulfe  mufl  ccafe. 

There  is  an  experiment,  which. feems to  evince 
this  venous  abforption,  which  confifts  in  the  ex- 
lernal  application  of  a  flimulus  to  the  lips,  as  0/ 
vinegar,  by  which  they  become  inftantly  pale  j 
that  is,  tlic  bibulous  mouths  of  the  veins  by  thi^ 
ftimulus  are  excited  to  abforb  the  blood  faftcr, 
than  it  can  be  fupplied  by  the  ufual  arterial  exer- 
tion.    See  Sea.  XXIII.  5. 

1 .  There  arc  two  kinds  of  haemorrhages  frequent 
in  difeafes,  one  is  where  the  glandular  or  capil* 
lary  aAion  is  too  powerfully  exerted,  and  propels 
the  blood  forwards  more  hailily,  than  the  veins 
tan  abforb  it ;  and  the  other  is,  where  the  abfor-» 
bent  power  of  the  veins  is  diminifhed,  or  I 
branch  of  thena  is  become  totally  paralytic. 
'■  The  former  of  theife  cafes  ia  known  by  the  heat 
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of  the  part,  and  the  general  fever  orinflamma^ 
tion  that  accompanies  the  haemon^hage.  A, 
haemorrhage  from  the  nofe  or  from  the  lungs  is 
fometimcs  a  crifis  of  inflammatory  difeafes,  as  of 
the  hepatitis  and  gout,  and  generally  ceafcs  fpon- 
taneoufly,  wheri  the  veflels  are  conliderably  emp* » 
tied.  Sometimes  the  haemorrhage  recurs  by 
daily  periods  accompanying  the  hot  fits  of  fever, 
and  ceafing  in  the  cold  fits,  or  in  the  intermiffions; 
this  is  to  be  cured  by  removing  the  febrile  pa- 
roxyfms,  which  Will  be  treated  of  in  their  place. 
Otherwife  it  is  cured  by  veneic6Uon,  by  the  in- 
ternal or  external  preparations  of  lead,  or  by 
the  application  of  cold,  with  an  abftemious  diet, 
and  diluting  liquids,  like  other  inflammations. 
Which  by  inducing  a  quiefcence  on  thofe  glan- 
dular parts,  that  are  aflfetfled,  prevents  a  greater 
quantity,  of  blood  from  being  protruded  forwards, 
than  the  veins  are  capable  of  abforbing, 

Mr.  B— ' had  a  haemorrhage   from   his 

kidney,  and  parted  with  not  lel^  than  a  pint  of. 
blood  a  day  (by  conjcdlure)  along  with  Tiis  urine 
for  above  a  fortnight:  venefcdlions,  mucilages, 
balfams,  preparations  of  lead,  the  bark,  alum, 
and  dragon's  blood,  opiates,  with  a  large  Jbliflier 
on  his  loins,  were  feparately  tried,  in  large  dofes, 
to  no  purpofc.  He  was  then  diredled  to  bathe 
in  a  cold  fpring  up  to  the  middle  of  his  body 
only,  the  upper  part  being  covered,    and  the 

haemorrhage 
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hsDmorrhage  diminiihed  at  the  firft^  and  cealed 
It  the  fecond  immeriion. 

la  this  cafe  the  .external  capillaries  were  fen- 
4ered  qiiiefc6nt  by  the  coldnefs  of  the  water,  and 
thence  a  lefs  quantity  of  blood  was  circulated 
through  them ;  and  the  internal  capillaries>  of 
pther  glands,  became  quicfcent  from  their  irrita- 
tive aflbciations  with  the  external  ones ;  and  the 
haemorrhage  was  ftopped  a  fuificient  time  for  the 
ruptured  veflels  to  contract  their  apertures,  or  fof 
the  blood  in  thofe  apertures  to  coagulate. 

Mrs.  K— had  a  continued  haemorrh^ 

from  her  nofe  for  fome  days ;  the  ruptured  Tcffd 
was  not  to  be  reached  by  plugs  up  the  noftrilsi 
^nd  the  fenfibility  of  her  fences  was  fuch  that 
nothing  could  be  born  behind  the  uvula.  Aftei! 
repeated  venefcAion,  and  other  common  applica- 
^tion^,  ihe  was  direfted  to  immerfe  her  whole 
head  into  a  pail  of  water,  which  was  made  cdder 
by  the  addition  of  feveral  handfuls  of  falt^  and  the 
haemorrhage  immediately  ccafed,  and  i^turned  no 
more;  but  her  pulfe  continued  hard,  and  (he 
was  neceffltated  to  lofe  blood  from  the  arm  on 
the  fucceeding  day. 

Query,  might  not  the  cold  bath  inftantly  ftop 
haemorrhages  from  the  lungs  in  inflammatory 
cafes  ? — ^^Ibr  the  Ihortnefs  of  breath  of  thofe,  whd 
go  fuddenly  into  cold  water^  is  not  owing  to  the 
accumulation  of  blood  in  the  lungs,  but  to  the 
1  quiefceiM 
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^ujefcence  of  the  pulmonary  capillaries  from  af- 
fociation^  as  explained  in  Se6lion  XXXI t.  3.  1?. 

II.  The  other  kind  of  hasmorrhagp  is  known 
from  its  being  attended  with  a  weak  pulie,  and 
other  fjTiiptoms  of  general  debility,  and  very 
irequeirjtly .  occurs  in  thofe,  who  fiave  difeafed 
livers^  pwijng  to  intemperatice  in  the  ufc  of  fer- 
mented liquors.  Thefe  conftitutious  are  fhewn 
to  be  liable  to  paralyfis  of  the  lymphatic  abfor- 
bents,  producing  the  various  kinds . of  dropfies  in 
Sc6lion  XXIX.  5.  Now  if  any  iDranch  of  tlie 
Venous  fyftem  lofes  its  powTr  of  abforption,  the 
part  fwells,  and  at  length  butfts  and  difcharges 
Ihe  blood,  which  the  capillaries  or  other  glands 
circulate  through  then). 

Itfometimcs  happens  that  the  large  external 
Veins  of  the  legs  burft,  and  cfFufe  their  blood ; 
but  this  occurs  moft  frequently  in  the  veins  of 
the  intdtines^  as  the  vena  portarum  is  liable  to  ' 
fufFer  from  a  fchirrus  of  the  liver  oppofing  the 
progreflion  of  the  blood,  which  is  abforbed  from 
the  inteftines.  Hence  the  piles  are  a  fymptonx 
of  hepatic  obftrU(5lion,  and  hence  \he  copious  dif- 
charges downwards  ot  upwards  of  a  black  mate- 
rial, which  has  been  called  melancholia,  or  black 
bile ;  but  is  no  other  than  *the  blood,  which  is 
probably  difcharged  from  the  veins  of  the  intef- 
tines. 

J.  P.  Meckel,  in  his  Experimenta  d^  Finibus 
Vaforum,  publiflied  at  Berlin,  1772,  mentions  his 

Vol.  u  F  £  ,        difcovery 
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difcovery  of  a  communication  of  a  lympliatic  vef- 
fel  with  the  gaftric  branch' .of  the  vena  pprianim. 
,  It  is  poffiblCj  that  when  .the  motion  .of  the  lym- 
pliatic becomes  retrograHc,  in  fome  clifeafe?, 
blood  may  obtain  a  paffagc  into  it,  where  it 
anaftomofes  with  the  vein,  and  thus  be  poaicd 
into  the  inteftines.  A  dlfcharge  of  blood  with  the 
urine  fometimes  attends  diabetes,  and  may  have 
its  fource  in  the  fame  manner. 

Mr.  A ,  who  had  been  a  hard  drinker, 

and  had  the  gutta  rofacca  onhisTace'andhreaft, 
after. a  ftroke  of  tlie  palfy  voided  near  a  quart  of 
a  black  vifcid  niaterjal  by  ftool :  on  diluting  it 
with  water  it  did  not  become  yellow,  as  it  muft 
h^ve  done  if  it  had  been  infpiffated  bile,  but  coa- 
tinued  black  like  the  grounds  of  coffee. 

But  any  other  part  of  the  venous  fyftem  may 
become  qwiclccnt  or  totally  paralytic  as  well  as 
the  veins  of  the  inteftines :  all  which  occur  more 
frequently  in  thofe  who  have  difeafcd  livers,  than 
in  any  otlicrs.  Hence  troublefome  bleedings  of 
the  nofe,  or  from  the  lungs  with  a  weal^  pulfe; 
h^nce  haemorrhages  from  the  kidneys,  too  great 
jnenfti-uation ;  and  hence  the  oozing  of  blood 
fj'om  every  part  of  the  body,  arid  the  petechiae  in 
thofe  fevers,  which  are  termed  putrid,  and  which 
is  erroneoully  afcribed  to  the  thinnefs  of  the 
blood:  for  the  blood  in  inflammatory  difcafes  is 
.   equally  fluid  before  it  coagulates  in  the  cold.air. 

U  not  that   hereditai'y   confumption,   which 

.  occurs 
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t)ccnrs  chiefly  In  dar^ycd  people  about  the  agd 
jof  twonty,  a^nd  commences  with  flight  pulmonary 
l>«fP©lthftgei5  wUhput;/ever>  a  cjifgafe  of  this 
Siipdi— Th^e  ;  hasmonhages  ft-QcpiWtly  begin 
idjiring.fle'ep^  [when  the  irritability  of.  tb^J  lungs  is 
f)f^  fufficicnttinthi^fe  pgtiQpts  to  C9.rry  on  the  cir^ 
culation  wilhputtheciflSiftanc^  o/yolitioaj  for  in 
our  waking  l^inr^^,  tbc,niQtions  .q£j  tlje  hjings  arc 
inepart  voluntary,' :pJ(pQc^^y.^^  any-^ffiqulty  of 
breathing  renders  the,e|Forts  of.yol^J^op  neceflary. 
SeeCi^s'I.  2.'1.3^oandClafsII/.;^,  l,ll»  Ano- 
ther fpecdes  of,  pnhTionary  confamption  which 
feems  more  certainly  of  fcrqfuloua  origin  is  de- 
fcribed  iq  the  next  Secjlion,  No.  2r    ■ 

I  have  feen  twp  cafes  of  woracnj,  of  about  forty 
years;  of  age,  both  of  whom  were  feized  with  quick 
weak;,pulf(?,  with  difficult  refpiration,  and  who 
ipit  up  by  coughing  much  vifcid  mucus  mixed 
'w^ith  dark  coloured  blood.  They  h^d  both  large 
vibices  on  their  lifnbs,  ajjd  petechia* ;  in  one  th^ 
fet'W^re  in  danger  of  mortification,  in  the  other 
the  legs  were  oedematous:  To  reheve  the  diffi* 
cult  refpiration,  about  fix  ounces  of  blood  were 
taken  from  one  of  them,  which  to  my  furprife 
w,as,.fizy,  like  inflamed  blood:  they  had  both 
palpitations  or  unequal  pulfations  of  the  heart. 
They  continued  fog^*  or  five  weeks  with  pale  and 
bloated  countenances,  and  did  not  ceafe  fpitting 
phlegm  mixed  with  black  blood, .  and  the  pulfe 
fcldom  flower  than.  130  or  135  in  a  minute.  This 

Ffa  blood. 
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blood,  fhxn  its  dark  colour,  and  from  fhe  mai^ 
vibices  and  petechias,  ibems  to  have  been  T«noui 
blood ;  the  quicknefs  of  the  pulfe,  apd  the  in«« 
gularity  of  the  motion  of  the  heart,  are  to  be  a^ 
cribed-to  debility  of  that  part  of  the  fyftem ;  dH 
the  extravftfatkin  of  blood -originated  frota*  the 
defeft  of  venous  abforptioiu  The  approxima^i^ 
tion  of  thefe  two  cafes  to  feJa*fcurry  is  peculiar^ 
And  may  allow  them  to  be  called  fcorbutus  pid- 
inonalis.  Had  thefe  been  younger  fubjeiSls,  and 
the  paralyfis  of  the  veins  had'  only  affeAed  the 
lungs,  it  is  probableJ  the  difeafe  would  have  been 
a  pulmonary  confumption.  . 

JLaft  week  I -few  a  gentleman  of  Birminghanr, 
who  had  for  ten  days  laboured  under  great  pal* 
pitation  of  his  heart,  which  was  fo  diftindly  felt 
by  the  hand,  as  to  difeountenance  the  idea  of 
there  being  a  fluid  in  th6  pericardium*     He  frc* 
quently  fpit  up  mucus  ftained  with  dark  coloorecj 
blood,  his  puife  very  unequal  and  very  weak, 
with  cold  hands  and  nofe.     He  could  not  lie 
down  at  all,  and  for  about  ten  days  paft  oaol4 
not  flcep  a  minute  together,  but  waked  perpe* 
tually  with  great  uneafincis.     Could  thofe  fymp^ 
toms  be  owing  to  very  extenfive  adhefions  of  the 
lungs  ?  or  is  this  a  fcorbutus  pulmonalis  ?  Aftcif 
a  few  days  he  fuddenly  got  fo  much  better  as  to 
be  able  to  flee{5  many  hours  at  a  time  by  the  ufe 
-of  one  grain  bf  powder  of  foxglove  twice  a  day, 
.and  a  grain  of  ppiura  at  night.    After  a  few  daj* 
^  '       longer, 
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longer,  the  bark  was  exhibited,  and  the  opium 
continued  with  forae  wine ;  and  the  palpitations 
of  his  heart  became  much  relieved,  and  he  reco- 
vered liis  ufual  degree  of  health,  but  died  fud- 
denly  fome  iponths  afterwards. 

In  epileptic  fits  the  patients  irequently.  become 
black  in  the  face,  from  the  temporary  paralyfis  of 
the  venous  fyllem  of  this  part.  I  have  known 
two  inftances  where  the  blacknefs  has  continued 
many  days.  M  P— — ,  who  had  drank  integm- 
^rately,  w^is  feized  with  the  epilepfy  when  he 
was  in  his  fortieth  year ;  in  one  of  thefe  fits  the 
white  part  of  his  eyes  was  left  totally  black  with 
fefflifed  blood ;  which  was  attended  with  no  pain  * 
or  heat,  and  was  in  a  few  weeks  gradually  ab- 
forbed,  changing  colour  as  is  ufual  with  vibico 
from  bruifes. 

The  haemorrhages  produced  from  the  inability 
of  the  veins  to  abforb  the  refluent  blood,  are  cune^ 
by  opium,  the  preparations  of  fteel,  lead,  the  bark, 
Vitriolic  acid,  and  blifters ;  but  thefe  have  the 
feffe^ft  with  much  more  certainty,  if  a  venefe<aiori 
to  a  few  ouncfes,  and  a  moderate  cathartic  with 
four  or  fix  grains  of  calomel  be  premiibd,  whefD 
the  patient  is  not  already  too  much  debilitated^ 
ts  one  gteat  means  of  promoting  the  abforption 
of  any  fluid  cotififts  in  previoufly  emptying  the 
Veflcls,  which  are  to  receive  it. 


Ff3  5^CT. 
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SECT.      XXVIIL 


■^'<SF     THE    PARALYSIS     OT     THE     ABSORB E'STT 

^"   '  ■     ,  SYSTEM. 


I.  Parahjts  of  the  la  Heals  ^atrophy.  Dijiajie  to  animal  food* 
11.  Caufe  of  ^ropfy.  Caufc  of  hetfci.  Scrofula.  Me* 
f enteric  confumption.     Pulmonary  confumption.     IVhy  ulcerx 

_in  the  lungs  (irefo  difficiilt  to  beaL    , 

Xhb  term  paralyfis  has  generally  bc^n  ufcd  to 
cxprefs  the  lofs  of  voluntaiy  m<Hioa,  as-.in.'th^ 
hemiplegia,  but  may  with  equal  propriety  be  ap* 
plied  to  exprefs  the  dilbbcdiency  of  the  mufcular 
fibres  to  the  other  "kinds  o£  ftimukis ;  as  to  thpfe 
oi  irritation  or  fenfation. 

I.  There  is  a  fpecies  of  atrophy,  which  has 
•not  been  well  underilood;  when  the  abforbent 
Veffels  of  the  ftpmach  and  inteflines  have  beeii 
long  inured  to  the  ftimulus  of  too  much  fpirituous 
liquor,  they  at  length,  either  by  the  too  fuddeo 
pmiffion  of  fermented  or  fpirituous  potation,  or 
•fton?  the  gradual  decay  pf  nature,  become  in  a 
certain  degree  paral}rtic ;  now  it  is  obferv^ed  in 
the  larger  mufcles  of  the  body,  wheq  one  fide  is 
paralytic,  the  other  is  more  frequently  in  motion, 
awing  to  the  lefs  expenditure  of  fenforial  powct» 

in 
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in  the  paralytic  limbs ;  fo  in  this  c^ife  the  other 
part  of  the  abforbent  fyllem  a6ls  with  .gi-eatcr^ 
force,  or  with  greater  perfcverancc,  in  confe- 
quence  of  the  paralylis  of  the  ladleals ;  and  the 
body  becomes  greatly  emaciated  in  a  fmall  time. 

I  have  fecn  fevcral  patients  in  this  difeafe,  of 
which   the    following    are    the    circumftances. 

1.  They  were  men  about  fifty  years  of  age,  and 
had  lived  freely  in  rcfpc6l  to  fermented  liquors. 

2.  They   loll    their    appetite    to   animal   food. 

3.  They  became  fuddenly  emaciated  to  a-  great 
degree.  4.  Their  Ikins  were  dry  and  rough. 
5.  They  coughed  and  cxpcAorated  with  difficulty 
a  vifeid  phlegm.  6.  The  membrane  of  the  tongue 
was  dry  and.  red,  and  liable  to  become  ul- 
cerous. 

The  inability  to  digefl  animal  food,  and  the 
confequent  diflaftc  to  it,  generally  precede  ih6 
dropfy,  and  pthcr  difcafcs,  which  originate  from 
fpirituous  potation.  I  fuppofc'when  the  ftomach 
becomes  inirritablc,  that  there  is  at  the  farhe  time 
a  deficiency  of  gaftric  acid ;  hence  milk  feldom 
agrees  with  thefc  patients,  imlcfs  it  be  previoufly 
curdled,  as  they  have  not  fufficient  gaftric  acid  to 
curdle  it;  and  hence  veget^ible  food,  which  is 
itfelf  aeefccnt,  will  agree  with  their  ftomachs 
longer  than  animal  food,  which  requires  more  of 
the  gaflric  acid  for  its  digeftion. 

In  this  difeafe  the  fkin  is  dry  from  the  increaf- 
ed  abforption  of  the  cutaneous  lymphatics,  the 

rf4  fat 
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fat  ig"abforbed  from  the  increafed  abforption  of 
the  cellular  lymphatics,  the  mucus  of  the  lungs 
is  too  vifcid  to  be  eafily  fpit  up  by  the  increafed 
abforption  of  the  thinner  parts  of  it,  the  niem- 
brana  fneideriana  becomes  dry,  covered  with 
hardened  mucus,  and  at  length  becomes  inflame^ 
and  full  of  apthae,  and  cither  thefe  floughs,  or- 
pulmonary  ulcers,  terminate  the  fcene. 

II.  The  immediate  caufc  of  dropfy  is  the  para- 
lyfis  of  fome  other  branches  of  the  abforbent 
fyftem,  which  are  called  lymphatics,  and  which 
open  into  the  larger  cavities  of  the  body,  or  into 
the  cells  of  the  cellular  membrane;,  whence  thofc 
cavities  or  cell§  become  diftended  with  the  fluids 
which  is  hourly  fecreted  into  them  for  the  purpofe 
of  lubricating 'their  furfaces.  As  is  more  ftilly 
explained  in  No.  5.  of  the  next  Section. 

As  thofe  lymphatic  veflels  confift  generally- of 
a  long  neck  or  mouth,  which  drinks  up  its  ap- 
propriated fluid,  and  of  a  conglobate  gland,  in 
which  this  fluid  undergoes  fome  change,  it  hap- 
pens, that  fometimesd:he  mouth  of  the  lymphatic, 
and  fometimes  the  belly  orglandulaf  partof  it,be- 
comes  totally  or  partial  ly  paralytic.  In  the  former 
cafe,where  the  mouths  of  the  cutaneous  I)Tnphatica 
become  torpid  or  quicfcent,  the  fluid  fecreted  on. 
the  flcin  ceafes  to  be  abforbed,  and  erodes  the 
Ikin  by  its  faline  acrimony,  and  produces  crup-. 
tions  termed  herpes,  the  difcharge  from  which  i$ 
as  fait,  as  the  tears,  which  are  fecreted  too  faft  to. 
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be  reabforbed,  as  in  grief,  or  when  the  puhfta  la-* 
crymaliaareobftruAed,  and  which  running  doWn 
Ihe  cheek  redden  and  inflame  the  Ikin. 

When  the  mouths  of  the  lymphatics,  which 
open  on  the  mucous  membrane  of  the  noflrils, 
become  torpid,  as  on  walking  into  the  air  m  a 
frofty  morning ;  ^he  mucus,  w^ich  continues  to 
be  fecreted,  has  not  its  aqueous  and  faline  part 
reabforbed,  which  running  over  the  upper  lip  in- 
flameiB  it,  and  has  a  fait  tafte,  if  it  falls  on  the 
tongue,  ^ 

.  When  the  belly,  or  glandular  part  of  one  of  thefo 
lymphatics,  becomes  torpid,  the  fluid  .ablbrbed 
by  its  mouth  ftagnates,  and  forms  a  tumour  in  the 
gland.  This  difeafe  is  called  the  fcrofula.  If 
thefe  glands  fuppurate  externally,  they  gradually 
bcal,  as  thofc  of  the  neck;  if  they  fuppurate 
'without  an  opening  on  the  external  habit,  as  the 
inefenteric  glands,  a  he6lic  fever  cnfues,  which. 
defl:roys  the  patient ;  if  they  fupptirate  in  the 
lungs,  a  pulmonary  confumption  enfUes,  which 
is  believed  thus  to  differ  from  that  defcribcd  in 
the  preceding.  Sedlion,  in  refpqcl  to  its  feat  or 
proximate  raule. 

It  is  remarkable,  that  matter  produced  by  fup-. 
puration  will  lie  concealed  in  the  body  many 
weeks,  or  even  months,  without  producing  hecftic 
fever ;  but  as  foon  as  the  wound  is  opened,  fo  as 
to  ac^it  air  to  the  furface  of  the  ulcer,  a  hectic 
i?ver  fupcrvenesj  eveu  in  very  few  hours,  which 

I  tormerly 
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I  formcrJy  conceived  to  be  owing  to  the  azotic 
part  of  the  atmofphcre  ratlier  than  to  the  oxygene ; 
becaufe  thofc  medicines,  which  contain  much. 
oxygene,  as  the  calces  or  oxydcs  of  metals,  exter- 
nally applied,  greatly  contribute  to  heal  fleers; 
of  thefe  are  the  folutions  of  lead,  and  mercury> 
and  copper  in  acids,  or  their  precipitates;  but 
have  fincc  believed  it  to  be  owing  to  ihc  oxygene^ 
See  Clafs  11.  1.  6.  7-  in  Vol.  II.  of  this  work. 

Hence  when  wounds  arc  to  be  healed  by  the 
firft  intention,  as  it  is  called,  it  is  neceflary  care- 
fully to  exclude  the  air  from  them.  Hence 
we  have  one  caufe,  which  prevents  pulmonary 
ulcers  from  healing,  which  is  their  being  perp^^ 
tually  expofed  to  the  ain 

Another  caufe  of  the  difficulty  of  healing  pul- 
monary ulcers  may  arife  from  the  ina6tivity  of 
the  veffels  of  the  air  cells,  which  are  covered 
with  a  .nicmbrane  differing  both  from  that  of  tKe 
mucous  membranes  of  other  cavities  of  the  body, 
and  from  the  external  fldn.  For  it  is  probable, 
that  tlie  air-cells  alone  of  the  lungs  conftitute 
the  organ  of  refpiration,  and  not  the  internal  fur- 
laces  of  the  branching  veflels  of  the  trachea,  which 
lead  to  the  air-cells.  And  from  a  vegetable  ana- 
logy mentioned  below  they  .probably  exhale  oi;* 
perfpire  cither  nothing  or  much  lefs  than  the 
furfaces  of  the  pulmonary  veflels,  which  lead  to 
:thepi.  Hence  the  mucus,  which  in  common 
coughs  or  fupcrficial  pcripneumony  is  fccreted  oa 

the 
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the  fur&ce  of:  the  branching  vcffds  of  the  iun^ 
is  fdrced.up  in  .coughing  by  thd  air  behind  it,' 
which  is  hallily  excluded  from  the  air-celJs,  -  and 
ilowjy  inhaled  into  them.  But  if  there  was  any 
mncus  or  matter  formed  in  thefe  air  cells,  it  is 
not  cafy  to:  tmderftand^how  it  could  be  Brought 
up  by  coughing,  as  no  air  could  get  admittance 
behind  it ;  which  may  be  one  caufe  of  the  difE- 
cultyof  healing  pulmonary  ulcers  if  they  exift 
on  the  foriacc  of  the  air-cells ;  but  riot  fo,  if  thcj 
cxiftin  the  velfels  leading  to  the  air-cells,  as  after 
a  wound  with  a  fword,  or  when  a  vomica  has 
burft  after  a  peripneumony.  n 

.  In  the  vegetable  fyftem,  I  think,  there  can  be 
^0  doubt,  but  that- the  upper  furface  of  t lie  leaves 
conliilutes  the  OF^an  of  refpiration,  and  M.  Bon* 
net  in  his  Ufage  dcs  Feuillcs  fliows  by  a  curious 
«iperiment,  that  the  upper  furfaces  of  leaves  do 
not  exhale  half  fo  much  as  their  under  furfaces. 
He  placed  the  ftalks .  of  many  leaves  frcih  col- 
Je(3:ed  into  glafs- tubes  filled  with  water,  of  many 
of  thefe  the  upper  furfaces  were  fmcared  with 
<jil,  and  the  under  furfeces  of  many  others  of 
them;  and  he  uniformly  found  by  the  finking  of 
the  water  in  the  tubes,  that  the  upper  furfaces 
exhaled  lefs  by  half  than  the  imder  furfaces. 

Both  the  dark-eyed  patients,  which  are  afFed- 

ed  with  pulmonary  ulcers  from  deficient  venous 

abforptidn,  as  defcribed  in  Sedlion  XXVII.  a. 

md  the  ligiit-£yed  patients  firom  deficient  lym- 

L  phatic 
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phatic  abforptibh,  which" wc  irt  how  treating  ol^ 
have  generally  large  apertures  of  the  iris ;  ^  tbdc 
large  pupils  of  the  eyei  are  a  common  mark  of 
want  of  irritability  J  and  it  generally  happens, 
that  an  increafe  of  fenfibility,  that  is,  of  motions 
in  coirfcquence  of  fenfation,  attend?  thefe  confti- 
tutions.  ^  See  Sefl.  XXXI.  2.  Whence  inflam- 
mations may  occur  in  thefe  from  fbgnated  fluids 
more  frequently  than  in  thofe  conftitutions,  which 
poflefs  more  irritability  and  lefe  fenfibility. 

Great  expectations  in  refpeft  to  the  cure  rf 
confumptions,  as  well  as  of  many  other  difeafes, 
arc  produced  by  the  very  ingenious  excrtiotw  of 
0R.  Beddoes;  who  laas eftablilhed  an  apparatus 
for  breathing  various  mixtures  of  airs  or  gaflcs, 
at  the  hot- wells  near  BriHol,  which  well  defenrci 
the  attentioii  of  the  pubhc. 

Dr.  Beddoes  very  ingeiiioufly  concludes, 
from  the  florid  coloiu-  of  the  blood  of  confump- 
tive  patients,  that  it  ^boxmds  in  oxygene ;  and 
that  the  rednefs  of  their  tongues,  and  lips,  and 
the  fine  blulh  of  their  cheeks,  fhew  the  prefcnct 
©f  the  fame  principle,  like  flclh-  reddened  by  ni- 
tre. And  adds,  that  the  circumfl^ahce  of  tht 
confumptions  of  pregnant  women  being  flopped 
in  their  progrefs  duriiig  pregnancy,  at  which 
time  their  blood  may  be  fuppofed  to  be  ill  part 
deprived  of  its  oxygene,  by  oxygenating  the  bkbd 
of  the  foetus,  is  a  forcible  argument  in  fiiv<mr 
of  this  theory ;  which  muft  foon  be  confirmed  ac 

coi^tcd 
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confuted  by  his  experiments.  See  Eflay  on 
Scurvy,  Confumption,  &c.  by  Dr.  Beddoes.  Mur- 
ray. London.  Alio  L^ter  to  Dr.  Darwin  by  the 
£une.    Murray.    London.. 
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S£CT.     XXIXi 

ON    THH    RETROGRADE    MOTIONS    OP    TflU 
ABSORBENT    SYSTEM. 


I.  Account  of  the  alforhent  fyjlem.  II.  7>i*  wa/v«  oftheath 
Jorbent  vejjcls  mayfuffer  their  fluids  to  regurgitate  infmt 
difcafcs.  III.  Communication  from  the  alimentary  canal  ti 
the  bladder  by  means  of  the  abforbent  veffels.  IV.  7i/ 
phenomena  of  diabetes  explained.  V.  I,  The  phanomcnd 
of  dropjics  explained,  1.  Cafes  of  the  uft  offoxgltrot. 
VI.  Of  dold  fweats.  VII.  Tranflations  of  matter^  sf 
chyle^  of  milk^  of  urine  ^  operation  of  purging  drugs  applied 
externally.  VIII.  Circumflarues  by  which  tbeflmds^  that 
areeffufed  by  the  retrograde  motions  of  the  abforbent  vejjils, 
etre  diflingufhed.  IX.  Retrograde  motions  of  vegetahk 
juices.  X.  Obje^ions  anfwaed.  XL  The  caufes^  which 
induce  the  retrograde  motions  of  animal  vejjels^  and  the  m-' 
dicines  by  which  the  natural  motions  are  reflored. 

N.  B.  The  following  Sedion  is  a  tranflation  of  a  part  fa 
Latin  thcfls  written  by  the  late  Mr.  Charles  Darwiny 
which  was  printed  with  his  prize- differ tation  on  a  criterion 
between  matter  and  mucus  in  1780.   Sold  by  Cadelly  London, 

I.  Account  of  the  Abforhent  Sjftem. 

1.  The  abforbent  f}^em  of  Tcffels  in  aninMl 
bodies  conlills  of  fevcral  branches,  diiFeringin 
....  x«fpca 
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l^fpeft  tb  theif  fituations,*  and  to  the  fluids,  whkft 
they  abforb.  .  '  > 

The  iriteftinal  abferbents  dpcn  their  motjths 
on  the  intemar  furface^s  of  the  intcilirtc^j  thci* 
office  is  to  drink  up  *tlie  chyl^  and  -  th«  »<jth« 
lluids  from  the  alimentary  canal ;  and  they  arc 
termed  la6leals,  to  diftinguiflx  them  froni  the  other 
jabforbent  veflels,  which  have  been  termed  lym- 
phatics. -    ;. 

Thofe,  whofe  mouths  ate  df^erfed  on  the  ex^ 
temal  fkin,  imbibe  a  great  qiiahtity  of '\v3ter  from 
the  atmofphere,  and  a  part  of  the  per(pirabW 
matter,  which  does  not  evaporate,  and  are  term* 
cd  cutaneous  abforbcnts.  - 

Thdfc,  which  arife  from  the  internal  furface  of 
the  bronchia; -and  which  imbibe  moifture  from 
the  atmofphere,  and  a  part  of  th^  bronchial  mu- 
'cus,  are  called  pulmonary  abforbents. 

Thofc,  which  open  their  innumerable  mouths 
into  the  cells  of  the  whole  cellular  membrane ; 
\ind  whofe  ufc  is  to  take  up  the  fluid,  which  is 
poured  into  thofe  cells,  after  it  has  done  its  office 
there  ;  may  be  called  cellular  abforbents.  - 

Tliofc,  which  arife  from  the  internal  furfaces 
of  the  membranes,  which  line  the  larger  cavities 
of  the  body,  as  the  thorax,  abdomen,  fcrotum, 
ipericardiunr,  take  up  the  mucus  poured  into  thofe 
cavities;  and  are  diftinguilhed  by  the.  names  of 
their  refpc(^ivc  cavities. 

Whillb  thofe,  which  arife  from  the  internal 
'  1  .     furfaces 
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furfeocd  5f  the  ilrioary  bladder,  gall-bladder,  feli- 
"Vary  du<?b,  or  other  receptacles  of  fecreted  fluids^ 
A\dy  ;{Ake  their  n^mee  jffpm  thoie  fluids ;  the 
^hiimer  parts  pf  which  itis  their  office  to  abfpibs 
4t#  urina,i:y,  .biUoms,  pj:  {^Kv^ry  ahforbent^. 
-  2^  Mapy  o£  thefe  abfiQurbent  veflels,  both  lac- 
teals, ^nd  lymphatics^  like  fome  of  the  veins,  aie 
replete  with  valves  t  which  feem  defigned  to  affiil 
the  progrefs  of  their  fluids,  or  at  leafl:  to  prevent 
tji^if;.  regurgitatioi;i5  .  whert  they  are  fubjeAed 
to  the  intcrtnitted  preflure  of  the  mufcular,  or 
trterial  ^iqjjis  in  their  neighbourhood- 

Thefe  valves  do  not  however  appear  to  be  nc- 
ceflary  to  all  the  abforbents,  any  more  than  to  aU 
the  veins ;  fince  they  are  not  found  to  exift  in 
the  .abforbent  fyftem  of  fifli;  according  to  the 
difcoverjes  of  the  ingenious,  and  much  lamented 
Mr.  Hewfon.  Philof.  Tranf.  v.  6Q,  Enquiriei 
into  the  Lymph.  Syfl:.  p.  94. 

3.  Thefe  abforbent  veflcls  are  alfo  fumifted 

with  glands,  which  are  called  conglobate  glands; 

whofe  ufe  is  not  at  prefent  fufficiently  invefti- 

gated ;  but  it  is  probable  that  they  rcfemblc  th^ 

conglomerate  glands  both  in  ftrufture  and  in  ufe, 

except  that  their  abforbent  mouths  are  for  the 

conveniency  of  fituation  placed  at  a  greater  dif- 

Jance  from  the  body  of  the  gland.     The  cooglo- 

pierate  glands  open    their  mouths  immediately 

into  the  fanguiferous  veflels,   which  bring  the 

.  bipod,  from  whence  they  abforb  their  refpe&ve 

3  fluids, 
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fluids,  quite  up  to  the  gland ;  but  thcfc  conglo* 
bate  glands  colleft  their  adapted  fluids  from  very 
diflant  membranes,  or  cyfts,  by  means  of  mouths 
fumifhed  with  long  necks  for  this  purpofe;  and 
which  are  called  la6teals,  or  lymphatics. 

4.  The  fluids,  thus  colle<fted  from  various  parts 
of  the  body,  pafs  by  means  of  the  thoracic  du6l 
into  the  left  fubclavian  near  the  jugular  vein;  ex- 
cept indeed  that  thofe  collefted  from  the  right 
fide  of  the  head  and  neck,  and  from  the  right 
arm,  arc  carried  into  the  right  fubclavian  vein : 
and  fometimes  even  the  lymphatics  from  the 
right  fide  of  the  lungs  are  inferted  into  the  right 
fubclavian  vein :  whilft  thofe  of  the  left  fide  of 
the  head  open  but  juft  into  the  fummit  of  the 
thoracic  du(5l. 

5.  In  the  abfbrbent  fyftem  there  are  many 
anaftomofes  of  the  veflels,  which  feem  of  great, 
confequence  to  the  prcfervation  of  health.  Thefe 
anaftomofes  are  difcovered  by  difle<ftion  to  be 
very  frequent  between  the  inteftinal  and  urinary 
lymphatics,  as  mentioned  by  Mr.  Hewfon,  (Phil* 
Tranf.  v.  58,) 

6.  Nor  do  all  the  inteflinal  abforbents  feem  to 
terminate  in  the  thoracic  du6l,  as  appears  fix>ni 
fome  curious  experiments  of  D.  Munro,  who 
gave  madder  to  fome  animals,  haying  previoufly 
put  a  ligature  on  the  thoracic  du6V,  and  found 
their  bones  and  the  ferum  of  their  blood  coloured 
red, 

VOL.  I.  G  ^  It  Thi 
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II.  The  Valves  of  the  Ah/orhent  Syfi^m  ff^/uffer 
their  Fluids  to  regurgitate  mji^nie  Dtf^es. 

li  Thk  many  valves,  which  occur  in  the  pro- 
grefs  of  tlie  lymphatic  and  ladeal  vcfiek,  would 
ieem  infuperable  obftacles  to  the  r^urgitation  of 
their  conte^its.  But  as  thefe  vaiv^  are  placed  in 
Tcflels,  which  are  indaed  with  life>  and  are  themr 
fclves  indued  with  life  alft/;  and  arc  very  irritabie 
into  thofe  natural  motions,  which  abibrb,  or  pro- 
j>el  the  fluids  they  contain ;  it  is  pofliblcy  in  &)ine 
difeafes,  where' thefe  valves  or  vcffibls  are  fiimu^ 
lated  into  unnatural  exertions,  or  are  become 
paralytic,  that  during  the  diaftole  of  the  part  of 
thd  vefiel  to  which  the  valve  is  attached,  the  valve 
may  not  fo  completely  clofe,  as  fo  prevent  tie 
rclapfe  of  the  lympjb.  or  chyle.  This  is  rendered 
more  probable,  by  the  experiments  of  injeding 
mercury,  or  water,  or  fuet,  op  by  blowing  air 
^"^n  thefe  veflels.:  all!  which  pafe  the  valves  very 
eafily,  contrary  to  the  natural  courfe  of  their 
^uids,  when  the  vcflels  are  thus  a  little  forcibly 
dilated,  as  mentioned  by  Dr.  Haller,  Elem. 
Phyfiol.  t  iii.  f.  4. 

"  The  valves  of  the  thoracic  du6l  are  few,  fwfic 
aflert  they  are  not  more  than  twelve,  and  that 
Ibey  do  not  very  accurately  perform  their  office, 
(US  they  do  not  clofc  the  whole  area  of  the  duft, 

and 
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and  thence  may  permit  chyle  to  repafs  thertr 
downwards.  In  living  animals,  however,  though 
iKrt  always,  yet  more  frequently  than  in  the  dead, 
they  prevent  the.chyfe  from  returning.  'Die 
principal  of  tbefc  valves  is  that,  which  prefideg 
over  die  infertion  of  the  thoradc  du<ft,-  into  the 
fnbclavian  vein;  many  have  believed  this  alfo  to 
perform  the  office  of  a  valve,  both  to  admit  the 
chyle  into  the  vein,  and  to  preclude  the  blood 
from  entering  the  duft;  but  in  my  opinion  it  i» 
fcarocly  ibfficient'for  this  purpofc."  Haller, 
Elem.  Pbyf.  t.  vii.  p.  226. 

a.  The  mouths  of  the  lymphatics  feem  to  admit 
water  to  pafs  through  them  after  death,  the  in« 
verted  way,  ealrer  than  the  natural  one;  fince  an 
iiwertled  bladder  readily  lets  out  the  water  with 
which  it  is  filled;  whence  it  may  be  inferred,  that. 
^re  is  no  obflaek  at  the  mouths  of  theib  v^flels 
tD  prevent  the  regurgitation  of  their  contain^ 
fluids; 

!  I  was  induced  to  repeat  this  experiment,  and 
fcaving  accurately  tied  the  urctcjrs  and  neck  of  at 
frelh  ox's  bladder,  I  made  an  opening  at  the  iun-^ 
dua  of  it ;  and  then,  having  turned  it  infide  out"* 
wards,*  filled  it  half  full  with  water,  ami  was  fur-* 
prifed  to  fee  it  empty  itfelf  fp  hafWy.  I  thought 
ihe  expefimeat  more  appofite  to  my  purpofe  by 
feiTpending  the  bladder  with  its  neck  downwards, 
^  the  lymphatics  are  chiefly  Ipread  upon  this  part 

Qga  of 
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of  it,  as  Ihewn  by  Dr,  Watfon,  Philof.  Tranf.  y. 
59.  p.  39*2. 

a»  In  fome  difeafes,  as  in  the  diabetes,  and 
fcrofiila,  it  is  probable  the  valves  themfelves  are 
difeafed,  and  are  thence  incapable  of  preventing 
the  return  of  the  fluids  they  ihould  fupport 
Thus  the  valves  of' the  aorta  itfelf  have  frequently 
been  found  fcirrhous,  according  to  the  diiledtions 
of  Monf.  Lieutaud,  and  have  given  rife  to  an  in- 
terrupted pulfe,  and  laborious  palpitations,  by 
fuifFcring  a  return  df  part  of  the  blood  into  the 
heart.  Nor  are  any  parts  of  the  body  fo  liable 
to  fcirrhofity  as  the  lymphatic  glands  and  veflels, 
infomuch  that  their  fcirrholities  have  acquired  a 
diftinft  name,  and  been  termed  fcrofula. 

4.  There  are  valves  in  other  parts  of  the  body, 
analogous  to  thofe  of  the  abforbent  fyftem,  and 
which  are  liable,  when  difeafed,  to  regurgitate 
their  contents:  thus  the  upper  and  lower  orifices' 
of  theAomach  are  clofed  by  valves,  which,  when 
too  great  quantities  of  warm  water  have  been 
drunk  with  a  defign  to  promote  vomiting,  have' 
fometimes  refifled  the  utmofl:  efforts  of  the  abdo- 
minal mufcles,  and  diaphragm:  yet,  at  other 
times,  the  upper  valve,  or  cardia,  ealily  penniti 
the  evacuation  of  the  contents  of  the  ftomach; 
whilft  the  inferior  valve,  or  pylorus,  permits  thf - 
bile,  and  other  contents  of  the  duodenum,  to  re* 
gurgitate  into  the  flomach* 

b.  The  valve  of  the  colon  is  well  adapted  to 

prevent 
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prevent  the  retrograde  motion  of  the  excrements; 
yet,  as  this  valve  is  poffeffed  of  a  living  power, 
in  the  iliac  paffion,  either  from  fpafm,  or  other 
unnatural  exertions,  it  keeps  itfelf  open,  and  ei- 
ther fufiers  or  promotes  the  retrograde  move- 
ments of  the  contents  of  the  in teftines* below;  as 
in  ruminating  animals  the  mouth  of  the  firft 
ilomach  feems  to  be  fo  conftrufted,  as  to  facili- 
tate or  affift  the  regurgitation  of  tHefood;  the 
rings  of  the  oefophagus  afterwards  contra6ling 
tlicmfelves  in  inverted  order.  De  Haen,  by 
means  of  a  fyringe,  forced  fo  much  water  into  the 
redhim  inteftinum  of  a  dog,  that  he  vomited  it  in 
a  full  flream  from  his  mouth ;  and  in  the  iliac 
paifion  above  mentioned,  excrements  and  clj  fter 
arc  often  evacuated  by  the  mouth.  Sec  Se<5lion 
XXV.  15. 

6.  The  pun6la  lacrymalia,  with  the  lacrymal 
fack  and  nafal  du6l,  compofe  a  complete  gland, 
and  much  refemble  the  inteftinal  canal:  the 
pundla  lacrymalia  are  abforbent  mouths,  that 
take  up  the  tears  from  the  eye,  when  they  have 
done  their  office  there,  and  convey  them  into  the 
nofbrils ;  but  when  ^  the  nafal  dud  is  obftruded, 
and  the  lacrymal  fack  diftended^with  its  fluid,  pn 
prefTure  with  the  finger  the  mouths  of  this  gland 
(pundla  laci7malia)will  readily  difgorge  the  fluid, 
they  had  preVioufly  abforbed,  back  into  the  eye. 

7.  As  the  capillary  vefTcls  receive  blood  from 
the  arteries,  and  feparating  the  mucus,  or  per- 

G  g  3  fpirable 
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fpirablc  matter  fromlt,  convey  the  remainder  back 
by  the  veins ;  thefe  capillary  veffels  are  a  fet  of 
glands,  in  every  refpe<9:  limilar  to  the  fccretory 
veffels  of  the  liver,  of  other  large  congeries  of 
glands.  The  begmnings  of  thefe  capillary  velfels 
have  frequent  anaftomofes  into  each  other,  in 
which  circumftance  they  are^  rcfcmbled  by  the 
ladcals ;  and  like  the  mouths  or  beginnings  of 
other  glands,  they  are  a  fet  of  abforbent  veffels, 
which  drink  up  the  blood  which  15  brought  to 
them  by  the  arteries,  as  the  chyle  is  drunk  up  by 
the  ladeals:  for  the  circulation  of  the  blood 
through  the  capillai'ies  is  proved  to  be  inde- 
pendent of  arterial  impulfe;  fince  in  the  bluA 
of  Ihame,  and  in  partial  inflammations,  their  ac- 
tion is  increafed,  without  any  increafe  of  the  mo- 
tion of  the  heart. 

8.  Yet  not  only  the  mouths,  or  beginnings  of 
thefe  anailompfing  capillaries  are  frequently  feen 
by  microfcopes,  to  regurgitate  fome  particles  of 
blood,  during  tlie  ftruggles  of  the  animal;  but 
retrograde  motion  of  the  blood,  in  the  veins  of 
thofe  animals,  from  the  very  heart  to  the  extre- 
mity of  the  limbs,  is  obfervable,  by  intervals, 
during  the  diftreffcs  of  the  dying  creature. 
Haller,  Elcm.  Phyfiol.  t,  i.  p.  2l6.  ^ow,  as 
the  veins  have  perhaps  all  of  them  a  valve  fome- 
where  between  their  extremities  and  the  heart, 
here  is  ocular  demonftration  of  the  fluids  in  thi* 
difeafed   condition    of    the.  animal^n  repailiqg 

through 
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through  venous  valves :  and  it  is  hence  highly 
probable,  from  the  ftriAcft  analogy,  that  if  the 
courfe  of  the  fluids,  in  the  lymphatic  vcffels, 
could  be  fubjeded  to  raicrofcopic  obfcrvatiom 
they  would  alfo,  in  the  difeafed  ftate  of  the  ani- 
mal, be  feen  to  repafs  the  valves,  and  the  mouths 
of  thofe  veflels,  tvhich  had  previoufly  abforbed 
tliem,  or  promoted  their  'progreiEon. 

Mr.  Cooper  relates  fome  curious  inilances  ot 
difedftd  valves  of  the  abforbent  fyftera,  and  found 
on  differing  dogs,  who  had  died  fome  hours  afteir 
he  had  put  a  ligature  on  the  rfeccptaculum  chyli, 
that  in  the  cellular  membrane  of  thofe  dog^ 
which  had  their  ftomachs  full  previous  to  the  ap- 
plication of  the  ligature,  much  chyle  was  efFufed 
on  many  of  the  vifccra,  and  itito  the  cellular  mem- 
brane connecting  the  laming  of  the  mcfentery^ 
and  on  the  anterior  furfabes  of  the  pancreas,  and 
of  the  kidneys ;  part  of  which  might  have  efcaped 
from  a  rupture  of  the  receptaculum  chyli ;  yet 
other  parts  of  this  general  effufion  of  chyle  muft 
feem  to  have  been  occalloned  by  their  retrograde 
a6lion  in  the  dying  ftate  of  the  animals.  Medi- 
cal Refearches,  p.  106. 

There  is  d  curious  cafe  of  ifchuria  rebted  by 
Dr.  J.  Senter  in  the  Tranfadlions  of  the  Colk-ge  of 
Philadelphia,  Vol.  I.  1793,  which  continued  more 
than  three  years,  during  which  time,  if  the  urine 
was  not  drawn  off  by  a  catheter,  it  was  frequent- 
ly voided  by  vomiting,  and  foraetimes  by  the 
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ikin ;  which  could  not  be  accounted  for,  as  Dr. 
Senter  juftly  obfcrvcs,  but  by  fuppofing  the  cx- 
iilence  of  the  retrograde  aflion  of  fcMne  parts  of 
the  lymphatic  fyftem. 

III.  CommumcaUonfrom  the  AUmentaty  Canal  to  the 
Bladder^  hy  means  of  the  Abforbent  Fejfels. 

Many  medical  philofophers,  both  ancient  and 
modern^  have  fufpe<5led  that  there  was  a  nearer 
communication  between  the  ilomach  and  the 
urinary  bladder,  than  that  of  the  circulation: 
they  were  led  into  this  opinion  from  the  great 
expedition  with  which  cold  water,  when,  drunk 
to  excefs,  pafles  off  by  the  bladder ;  and  from 
the  fimilarity  of  the  urine,  when  produced  in 
this  hafty  manner,  with  the  material  that  was 
drunk. 

The  former  of  thefe  clrcumftances  happens 
perpetually  to  thofe  who  drink  abundance  of  cold 
water,  when  they  are  much  heated  by  exercife, 
and  to  maii^  at  the  beginning  of  intoxication. 

Of  the  latter,  many  inftances  are  recorded  by 
EtmuUer,  t.  xi.  p.  716.  where  fimple  water, 
wine,  and  wine  with  fugar,  and  emulfions,  were 
returned  by  urine  unchanged. 

There  are  other  experiments,  that  feem  to  de- 
monftrate  the  exiftence  of  another  paflage  to  the 
bladder,  befides  that  through  the  kidneys.    Thus 

Dr. 
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Dr.  Krateenftein  put  ligatures  on  the  meters  of 
a  dog,  and  then  emptied  the  bJadder  by  a  cathe- 
ter;  yet.  in  a  little  time  the  dog  drank  greedily, 
and  made  a  quantity  of  water,  (Difputat.  MortK)r4 
Halleri.  t.  iv.  p.  63.)  A  limilar  experiment  is 
related  in  the  Philofophical  Tranfa^lions,  with 
the  fame  event,  (No.  65,  67,  for  the  year  1670.) 

Add  to  this,  that  in  fome  morbid  cafes  th^ 
urine  has  continued  topafs,  after  the  fuppuration 
or  total  deftru6lion  of  the  kidneys ;  of  wliich  many 
inftances  are  referred  to  in  the  Elem.  PhyfioL 
t.  vii.  p.  379.  of  E>r.  Haller. 

From  all  which  it  muft  be  concluded,  that 
fome  fluids  have  pafled  from'  the  ftomach  or  ab- 
domen, without  having  gone  through  the  fan* 
guiferous  circulation :  and  as  the  bladder  is  fup- 
plied  with,  many  lymphatic^,  as  dcfcribed  by  Dr. 
Watfon,  in  the  Philof.  Tranf.  v.  59.  p.  392.  and 
as  no  other  veflels  open  into  it  befidcs  thefe  and 
the  ureter^*,  it  feems  evident,  that  the  unnatural 
lu^me,  produced  as  above,  deforibcd,  when  tlie 
ureters  were  tied,  or  the  kidneys  obliterated,  was 
carried  into  the  bladder  by  the  retrograde  motions 
of  the  urinary  branch  of  the  lymphatic  fyftem. 

The  more  certainly  to  afcertain  the  exiftence  of 
another  communication  between  the  ftomach  and 
bladder,  bcfides  that  of  the  circulation,  the  fol- 
lowing  experiment  was  made,  to  which  I  muft 
beg  your  patient  attention : — A  friend  of  mine 
(June  14^  1772)  on  drinking  repeatedly  of  cold 
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fmall  pimch^'  till  he  brgan  to  be  intoxicated^ 
BMde  a  qiiantity  of  colourlefs  urine.  He  then 
drank  about  two  drams  of  nitre  dlffolTed  in  fomd 
of  the  pundi»  and  ate  abput  twenty  fialks  of  boil- 
ed afparagus:  on  continuing  to  drink  more  of 
the  punch,  the  next  urine  that  he  made  was  quite 
dear,  and  without  fmell;  but  in  a  Mttte  tim6 
another  quantity  was  m^e,  which  was  Hot  quite 
fo  colourlefs,  and  had  a  ilrong  fmell  of  the  afpa- 
ragus :  he  then  lof):  about  four  ounces  bf  bloed 
firom  the  arm. 

The  fmell  pf  afpafagus  was  not  kt  all  percep* 
tiblc  in  the  blood,  neither  when  ffcfli  taken,  nor 
the  next  mornings  as  myfelf  and  two  others  ac« 
cmately  attended  to ;  yet  this  fmell  was  Arongly 
perceived  in  the  urine,  whidih^as  made  juft  be- 
fore the  blood  was  taken  from  his  krtn. 

Some  bibulous  paper,  moiftened  in  tiie  ferum 
of  this  blood,  and  fufifered  to  dry^  fliewed  no 
iigils  of  nitre  by  its  manner  of  burning.  But 
fome  of  the  fame  paper,  moiftencd  in  the  arioe, 
and  dried,  on  being  ignited,  evidently  ihewed  the 
prefence  of  nitre.  This  blood  and  the  iirint 
flood  fome  days  expofed  to  the  fun  in  thd  opett 
air,  till  they  were  evaporated  to  about  a  fourth 
of  their  original  quantity,  and  began  to  ftink : 
the  pap^,  which  was  then  moiftened  with  the 
concentrated  urine,  fhewed  the  prefence  of  much- 
nitre  by  its  manner  of  burning ;  whilft  that  moif^ 
tened  with  the  bl6od  fhewed  no  fuch  appearance 
ataU. 

Hence 
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Hence  it  appears,  that  certain  fluids  at  the 
beginning  of  intoxication,  find  another  pafliage 
to  the  bladder  bcfides  the-  long  courfe  of  the  ar- 
terial circulation;  and  as  the  inteftinal  abforb- 
ents  are  joined  with  the  urinary  lymphatics  by 
frequent  analhmiofes,  as  Hewfon  has  demon* 
ilrated;  and  as  there  is  no  other  road,  we  may 
jufUy  conclude,  that  thefe  fluids  pafs  into  the 
bladder  by  the  urinary  branch  of  the  lymphatics^ 
^  which  has  its  motions  inverted  during  the  dif*- 
cafed  ftate  of  the  animal. 

A  gentleman,  who  had  been  fome  weeks  af- 
fedlcd  with  jaundice,  and  whofe  urine  was  in 
confequence  of  a  very  deep  yellow,  took  fomtf 
cold  fraall  punch,  in  which  was  diflblved  about 
a  dram  of  nitre ;  he  then  took  repeated  draught! 
of  the  punch,  and  kept  himfclf  in  a  cool  room, 
till  on  the  approach  of  flight  intoxication  he 
made  a  large  quantity  of  water;  this  water  had  a 
flight  yellow  tirge,  as  might  be  expeftcd  from  %. 
fmall  admixtui^  of  bile  fecreted  from  tiie  kid-r 
neys;  but  if  the  whole  of  it  had  paifed*  through 
the  fanguiferous  veflels,  which  were  now  replete 
with  bile  (his  whole  fl^in  being  as  yellow  as  gold) 
would  not  this  urine  alfo,  as  well  as  that  he  had 
made  for  weeks  before,  bave  been  of  k  deep  yel^ 
low  ?  Paper  dipped  in  this  water,  and  dryed, 
and  ignited,  flicwed  evident  marks  of  the  prefence 
of  nitre^  when  the  flame  was  blow;a  out. 

IV.  The 
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IV*  The  Phtenomena  of  the  Diaheies  explained^  and 
offome  Diarrhoeas. 

The  phaenomena  of  many  difcafes  are  only 
explicable  from  the  retrograde  motions  of  fomc  of 
the  branches  of  the  lymphatic  fyftem ;  as  the 
great  and  immediate  flow  of  pale  urine  in  the 
beginning  of  drunkennefs ;  in  hyfteric  paroxyfms; 
from  being  expdfed  to  cold  air;  or  to  the  influ- 
ence of  fear  or  anxiety. 

Before  wc  endeavour- to  illuflrate  this  doctrine, 
by  dcfcribing  the  phaenomena  of  thefc  difcafes, 
we  muft  premife  one  circumftancc ;  that  all  the 
branches  of  the  lymphatic  fyftem  have  a  certain 
fympathy  with  each  other,  infomuch  tliat  when 
one  branch  is  ftimulated  into  unufual  kinds  or 
quantities  of  motion,  fome  other  branch  has  its 
motions  either  increafed,  or  decreafed,  or  invert- 
ed at  the  fame  time.  This  kind  of  fympathy  can 
only  be  proved  by  the  concurrent  teftimony  of 
numerous  faAs,  which  will  be  related  in  the 
courfe  of  the  work.  I  fhall  only  add  here,  that 
it  is  probable,  that  this  fympathy  does  not  de* 
pend  on  any  communication  of  nervous  fila- 
ments, but  on  habit ;  owing  to  the  various 
[^ranches  of  this  fyftem  having  frequently  been 
ftimulated  into  a61:ion  at  the  fame  time. 

There  are  a  thoufand  inftances  of  involuntary 

motions 
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motions  aflbciated  in  this  manner ;  as  in  the  aft 
of  vomiting,  while  the  motions  of  the  ilomach 
and  oefophagus  are  inverted,  the  pulfationsof  the 
arterial  fyftcm  by  a  certain  fympathy  become 
weaker ;  and  when  the  bowels  or  kidneys  are  flii 
midated  by  poifon,  a'  Aone,  or  inflammation, 
into  more  violent  adion ;  the  ftomach  and  oefo** 
pbagus  by  fympathy  invert  dieir  motions. 

1.  When  any  one  drinks  a  moderate  quantity 
of  vinous  fpirit,  the  whole  fyfiem  adls  with  more 
energy  by  confcnt  with  the  fiomach  and  intef- 
tines,  as  is  feen  from  the  glow  on  the  lkin>  and 
the  increafe  of  ftrength  and  aftivity ;  but  when  a 
greater  quantity  of  this  inebriating  material  is 
drunk,  at  the  fame  time  that  the  lacfteals  are  ex* 
cited  into  greater  adlion  to  abforb  it ;  it  frequent^ 
ly  happens,  that  the  urinary  branch  of  abforbents, 
which  is  conneded  with  the  ladleals  by  many 
anailomofes,  inverts  its  motions,  and  a  great 
quantity  of  pale  unanimalized  urine  is  difcbarged. 
By  this  wife  contrivance  too  much  of  an  unne- 
ceflary  fluid  is  prevented  from  entering  the  circu- 
lation— ^This  may  be  called  the  drunken  diabetes, 
to  diftinguilh  it  from  the  other  tempoi-ary  diar 
betes,  which  occur  in  hyfteric  difeafes,  and  front 
continued  fear  or  anxiety.  ^    . 

2*  If  this  idle  ingurgitation  of  too  much  vi- 
nous fpirit  be  dally  pra6lifed,  the  urinary  branch 
of  abforbents  at  length  gains  a  habit  of  invert- 
ing 


4^  RETROGRADE    Stcr.  XXIX.  4.  j^ 

ing  Its  motions^  whenever  the  k^teals  are  mixcb 
ftimulated  ;  and  the  whole  or  a  great,  part  of  tlie 
diyle  is  thus  daily  carried  to  the  bladder  with* 
eut  entering  the  circulation,  and  the  body  be* 
comes  emaciated.  This  is  one  kind  of  chronic 
^bcies,  and  may  be  diflinguiihed  fvom  tlit  others 
1»y  the  tafte  and  appearance  of  the  urine ;  which 
is  fweet,  and  of  the  colour  of  whey,  and  may  bd 
termed  the  chyliferous  diabetes. 

S*  Many  children  have  a  fimilar  depofition  of 
chyle  in  their  urine,  from  the  irritation  of  worma^ 
in  their  inteftines,  which  ftimulating  the  moudis 
ef  the  ladteals  into  unnatural  a^ion,  the  urinary 
branch  of  the  abforbenls  becx)mes  inverted,  and  ' 
carries  part  of  the  chyle  to  the  bladder :  part  of 
the  chyle  alfo  has  been  carried  to  the  iliac  and 
lumbar  glands,  of  which  inftances  are  recorded 
by  Haller,  t.  vii.  225.  and  which  qan  be  explain* 
ed  on  no  other  theory :  but  the  difle6Uons  of  the 
lymphatic  fyftem  of  the  human  body,  whicbhave 
yet  been  published,  are  not  fufiiciently  extcnfivc 
for  oiir  purpofe ;  yet  if  we  may  reafon  from  com- 
parative'anatomy,  this  tranflation  of  chyle  to  the 
bladder  is  much  illuftrated  by  the  account  givcir 
of  this  fyftem  of  veflels  in  a  turtle,  by  Mr.  Hew- 
fon,  who  obferved,  ^'  That  the  ladleals  near  the 
root  of  the  mefentery  anaftomofe,  fo  as  to  form  a 
nefc-work,  from  which  fcveral  large  branches  gor 
into  jom^  confiderable  lymphatics  lying  near  the 
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fpinc;  aod  whioh  can  be  trated  almoft  to  the 
anus,  and  particularly  to  the  kidneys.  Philof. 
Tranf.  v.  5.9.  p:  199— Enqmries,  p.  74. 

4.  At  the  fame  time  that  the  urinary  branch  of 
tbforbents,  in  the  beginning  of  diabetes,  is  excit-* 
ed  into  inverted  a<5lion,  the  cellular  branch  is  ex-' 
cited  by  the  fympathy  above  mentioned,  into  iporo 
energetic  a^dlions  and  the  fet,  that  was  before  de^ 
pofited,  is  reabforbed  and  thrown  into  the  blood 
veflel$;  where  it  floats,  and  was  mifiaken  for 
i^yle,  till,  the  Ute  experimentfli  of  the  ingenious 
Mr.  Hewfon  depaonftrated  it  to  be  fat. 

This .  appearance  of  what  was  miftalcen  for 
chyle  in  the  blfood,  which  was  drawn  from  thefo 
patients,  and  the  obflru<fted  liver,  which  very 
frequently  accompanies  this  dJfeafe,  feems  to  have 
led  Dr.  Mead  to  fufpcA  the  diabetes  was  owing 
to  a  defeift  of  fatiguification;  and  that  tlie  fcir^ 
i;hofity  ^f  the  liver  was  the  original  caufe  of  it : 
but  ae  the  fcirrhup  of  thq  liver  is  raoft  frequent- 
ly owing  to  the  fame  caufes,  that  produce  the 
diabetes  and  drop0es ;  namely,  the  great  ufc  of 
ifermented  liquors;  there  is  no  wonder  they 
ihould  exift  together,  without  being  ^he  c6nfe* 
quence  of  each  other. 

**  5*  If  the  cutaneous  branch  of  abforbents  gains 
Z  habit  X)f  being  excited  into  ilronger  a6iion,  and 
iioibibes  greater  quantities  of  moifture  from  the 
fltmofphere,  at  the  fame  time  that  the  urinary 
branch  has  its  motions  inverted,  another  kind  o£ 
3  diabetes 


464  RETROGRADE    Sect.  XXIX.  4.  ^ 

diabetes  is  formed^  which  may  be  termed  the 
aqueous  diabetes.  In  this  diabetes  the  cuta- 
neous abforbents  frequently  imbibe  a^  amazing 
quantity  of  atmofpheric  raoifhirc ;  infomuch  that 
there  are  authentic  hiftories,  where  many  gallons 
X  day,  for  many  weeks  together,  above  the  quan- 
tity that  has  been  drunk,  have  .been  difchai^d  by 
urine* 

Dr.  Keil,  in  his  Medicina  Statica,  found  that 
he  gained  eighteen  ounces  from  the  moift  air  of 
one  night ;  and  Dr.  Percival  affirms,  that  one  of 
liis  hands  imbibed,  aider  being  well  chafed,  near 
an  ounce  and  half  of  water,  in  a  quarter  of  an 
hour.  (Tranfa6l.  of  the  College,  London,  voh  iL 
p.  102.)    Homers  Medic.  Fa6ls,  p.  2.  fe6t.  3* 

Dr.  RoUo  in  his  work  on  Diabetes  has  Ihewn, 
that  one  patient,  whom  he  weighed  after  being 
ten  minutes  in  the  warm  bath,  did  not  weigh 
heavier  on  his  leaving  it.  Dr.  Currie,  I  think^ 
mentions  a  fimilar  fa6l.  I  fufpcdl,  that  if  the 
bath  be  made  veiy  hot,  perhaps  much  above  .ani- 
mal heat,  the  bather  may  perfpire  more  than 
he  abforbs,  and  become  in  reality  lighter.  And 
that  in  a  ;jiore  moderate  heat,  if  flie  patient  has 
been  previoufly  exhaufted  by  abfHnence  or 
fatigue,  that  he  will  abforb  much ;  but  that  if 
his  fyftem  be  already  full  of  fluids,  from  the  food 
and  fluids,  which  he  has  previoufly  eaten  and 
drunk,  he  may  not  abforb  any  thing.  See  Clafe  I. 
3.  2.  6. 

The 
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The  pale  urine  in  hyfterical  women,  or  which 
is  produced  by  fear  or  anxiety,  is  a  temporary 
complaint  of  this  kind ;  and  it  would  in  reality  be 
the  fame  difeafe,  if  it  was  confirmed  by  habit. 

6.  The  purging  (lools,  and  pale  urine,  occa- 
iioned  by  expoling  the  naked  body  to  cold  air, 
or  fprinkling  it  with  cold  water,  originate  from  a 
fimilar  caufe ;  for  the  mouths  of  the  cutaneous 
lymphatics  being  fuddeiily  expofed  to  cold  be- 
come torpid,  and  ceafe,  or  nearly  ceafe,  to  a6l  f 
whilft,  by  the  fympathy  above  defcribed;  not  only 
the  lymphatics  of  the  bladder  and  inteftines  ceafe 
alfo  to  abforb  the  more  aqueous  and  faline  part 
of  the  fluids  fecreted  into  them  ;  but  it  is  probable 
that  thefe  lymphatics  invert  their  motions,  ,and 
return  the  fluids,  which  were  previoufly  abforb- 
ed,  into  the  inteflines  and  bladder.  At  the  very 
inftant  that  the  body  is  expofed  naked  to  the 
cold  air,  an  unu/ual  movement  is  felt  in  the 
bowels ;  as  is  experienced  by  boys  going  into  the 
cold  bath :  this  could  not  occur  fi-om  an  obftnic* 
tion  of  the  perfpirable  ^matter,  fince  there  is  not 
time  for  that  to  be  returned  to  the  bowels  by  the 
courfe  of  the  circulation. 

There  is  alfo  a  chronic  aquepus  diarrhoea,  in 
which  the  atmofpheric  moifl:ure,  drunk  up  by  the 
cutaneous  and  pulmonary  lymphatics,  is  poured 
into  the  inteftines,  liy  the  retrograde  motions  of 
the  lafteAls.  Tliis  difeafe  is  mofl:  fimilar  to  the 
aqueous  diabetes,  and  is  frequently  exchanged 
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for  it:  a  diflin6l  inftance  of  this  is  recorded  by 
Benningerus,  Cent,  v.  Obf.  9S.  in  which  an 
iaqueou^  diarrhoea  fucceedcd  an  aqueous  diabeteSi 
and  dcftroycd  the  patient.  There  is  a  curious  ex- 
ample of  this,  defcribed  by  Sympfon  (De  Re  Me- 
dica) — *^  A  young  man  ^fa}^  he)  was  feizcdwith 
a  fever,  upon  which  a'  dianhoea  came  on,  with 
great  ftupor ;  and  he  refufed  to  drink  any  thing> 
though  he  was  parched  up  with  excefliye  heat: 
the  better  to  fupply  him  with  moifture,  I  direftcd 
his  feet  to  be  immerfed  in  cold  v/ater;  imme* 
diately  I  obfer\'cd  a  wonderful  decrcafe  of  water 
in  the  vefllly  and  then  an  impetuous  ftrcam  of  a 
fluid,  fcarcely  coloured,  was  difcharged  by  *fiool> 
like  a  catara6l.'* 

7,  Tlicre  is  another  kind  of  diarrhoea,  which 
has  been  called  coeliaca;  in  this  dileafe  tlie  chyle, 
drunk  up  by  tlie  laiteals  of  the  fraall  intefiines,  is 
probably  poured  into  the  large  inteiftines,  by  the 
retrograde  motions  of  their  lafteals:  as  in  the 
chyliferous  diabetes,  the  chyle  is  poured  into  the 
bladder,  by  the  retrograde  motions  of  the  urinary 
branch  of  abforbents. 

The  chyliferous  diabetes,  like  this  chyliferous 
diarrhoea,  producn^s  fuddcn  atrophy;  lince  the 
jiourifhment,  which  olight  to  fupply  the  hourly 
wafte  of  the  body,  is  cxpelkd  by  the  bladder,  pr 
re6tum:  whilft  the  aqueous  diabetes,  and  the 
aqueous  diarrhoea  produce  cxcefiive  third;  be- 
caufe.thc  moifture>  which  is  obtained  from  the 

.  atmofphere, 
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atmofphere,  is  iiot  conveyed  to  the  thdracic  re- 
ceptacle, as  it  ought. to  be,  but  to.  the  bladder^ 
br  lower  inteftines;  wherice  the  chyle,  blood,  aiid 
Whole  fyftem  of  glands^  are  robbed  of  their  pro- 
J)ortion  of  humidity; 

8.  There  is  a  third,  fpecies  of  di^beteS,  id  ^ 
Which  the  urine  iS  mucilaginous,  and  dppears 
iropy  in  pouring  it  from  one  veflel  into  another ; 
fend  will  fometimes  coagulate  over  the  fire.  Thid 
difeafe  appears  by  intervals^  and  ceafes  again,  and 
Teems  to  be  ofccafioned  by  a  previous  dropfy  ill 
ibme  part  of  the  body;  When  fuch  i  collcdlioii 
is  reabforbed,  it  is  not  always  returned  into  the 
birciilatioii ;  but  the  fame  irritation  that  ftimu- 
iates  One  lymphatic  branch  to  reabforb  the  depo- 
fited  fluid,  ihveiis  the  urinary  branch,  and  poutfi 
it  into  the  bladder.  Hence  this  mucilaginous 
diabetes  i^%  cure,  or  the  coiifequence  of  a  cure^ 
bf  a  worfe  difeafe,  rather  thari  a  difeafe  itfelf. 

Dn  Cotunnius  gave  half  ^n  ounce  of  cream  of 
tartar^  every  morning,  to  a  patient,  who  had  the 
anafarca;  and  he  voided  a  grfeat  quantity  of 
tirine;  a  part  of  which,  put  'over  the  fire,  coagu- 
lated, on  the  evaporation  of  half  of  it,  fo  as  td 
look  like  the  white  of  an  egg.  De  Ifchiade 
Nervds. 

Thi^  kiild  of  diabetes  frequently  precedes  a 
-   dropfy ;  and  has  this  remarkable  circum fiance  at- 
tending it,  thafit  generally  happens  in  the  night; 
as  during  the  recumbent  ftate  of  thebody,  the 
H  h  a  fluidi 
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fluid,  thAt  was  accumulated  in  the  cellular  mem* 
brane,  or  in  the  lungs,  is  mdrc  readily  abforbed, 
as  it  is  lefs  impeded  by  its  gravity.  I  have  feen 
iDorc  than  one  inftance  of  this  difeafe.  Mr.  D. 
a  man  in  the  decline  of  life,  who  had  long  accuf- 
tomed  hirafelf  to  fpirituous  liquor,  had  fwelled 
legs,  and  other  fymptoms  of  approaching  anafar* 
ca :  about  once  in  a  week  or  ten  days,  f  for  feveral 
months,  he  was  feized,  on  going  to  bed,  with 
^reat  general  uneafinefs,  which  his  attendants  re- 
fembled  to  an  hyfleric  fit ;  and  which  terminated 
in  a  great  difchargc  of  vil'cid  urine ;  his  legs  bc» 
carne  lefs  fwelled,  and  he  continued  in  better 
health  for  fome  days  afterwards.  I  had  not  the 
opportunity  to  try  if  this  urine  would  coagulate 
over  the  fire,  when  part  of  it  was  evaporated, 
which  I  imagine  would  be  the  criterion  of  this 
kind  of  diabetes ;  as  tlie  mucilagiaous  fluid  de- 
pofited  in  the  cells  and  cylls  of  the  body,  which 
have  no  communication  with  the  external  air, 
feems  to  acquire,  by  fl:agnation,  this  property  of 
coagulation  by  heat,  which  the  fecreted  mucus 
of  the  inteftines  and  bladder  do  not  appear  to 
poflefs;  as  I  have  found  by  experiment:  and  if 
any  one  fliould  fuppofe  this  coagulable  urine  was 
feparated  from  the  blood  by  the  kidneys,  he  may 
recollect,  that  in  the  moft  inflammatory  difeafes, 
in  which  the  blood  is  moft  replete  or  moft  ready 
to  part  with  the  coagulable  l}Tnph,  none  of  this 
appears  in  the  uriue. 

3  9.  DifierenJ 
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g.  Different  kinds  of  diabetes  require  different 
methods  of  cure.     For  the  firft  kind,  or  chylife- 
rous  diabetes,  after  clearing  the  flomach  and  in- 
teflines,  by  ipecacuanha  and  rhubarb,  to  evacu- 
ate aay  acid  material,  which  may  too  powerfully 
flimulate  the  mouths  of  the  lafteals,    repeated 
and  large  dofes  of  tin6lure  of  cantharides  h^ve 
been  much  recommended.     The  ipecific  flimulu? 
of  this  medicine,  on  the  neck  of  the  bladder,   is 
likely  to  excite  the  numerous  abforbent  velfels, 
which  are  fpread  on  that  part,  into  flronger  na- 
tural adions,  and  by  that  means  prevent  their  re- 
trograde ones  ;  till,  by  perfifting  in  the  ufe  of  the 
medicine,  their  natural  habits  of  motions  might 
again  be  eflablilhed.   Another  indication  of  cure, 
requires  fuch  medicines,  as  by  lining  the  intef- 
tincs  with  mucilaginous  fubftances,  or  with  fuch 
as  confift  of  fmooth  particles,  or  which  chemi- 
cally deflroy  the  acrimony  of  their  contents,  may 
prevent  the  too  great  a6lion  of  the  inteftinal  ab- 
forbents.     For  tliis  purpofe,  I  have  found  the 
earth  precipitated  from   a  folution  of  alum,  by 
means  of  fixed  alcali,  given  in  the  dofe  of  half 
a  dram  every  fix  hours,  of  great  advantage,  with 
a  few  grains  of  rhubarb,  fo  as  to  produce  a  daily 
evacuation. 

The  food  fhould  confift  of  materials  that  have 

the  leaft  flimulus,  with  calcareous  water,  as  of 

Briftol  and  Matlock  ;  that  the  mouths  of  the  lac* 

teals  may  be  as  little  flimulated  as  is  neceflary  fyr 

H  h  3  their 
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their  proper  abforption ;  left  with  their  greater 
pxertions,  fhould  be  cpnne6led  by  fympathy,  the 
inverted  motions  of  the  urinary  lymphatics. 

The  fame  method  may  be  emplO}  ed  with  equal 
advantage  in  the  aqueous  diabetes,  fp  great  is  the 
fympathy  between  the  Ikin  and  the  flomach.  Tq 
which,  however,  fome  ^plication  to  the  {ku\ 
might  be  ufefuUy  added ;  as  rubbing  the  patient 
all  oyer  with  oil,  to  prevent  the  too  great  adlion 
of  the  cutaneous  abforbents.  I  knew  an  experi-r 
ment  of  this  kind  made  upon  one  patient  with  ^ 
apparent  advantage. 

TliL^  niucilnj^inous  diabetes  will  require  the 
fame  treatment,  which  is  nioft  efficacious  in  the 
(iropfy,  and  will  be  difcribcd  below.  I  muft 
add,  that  the  diet  and  n.cdioincs  above  men- 
tioned, arc  ftrongly  rcccm mended  by  various  au- 
thors, a§  by  Morgan,  Willis,  I^ams,  and  Etmul- 
ler;  but  more  hilloric-:  of  the  fuccefsful  trcitinent 
pf  thcle  dikafes  are  wanting  to  fully  afcertain 
the  mpft  efficacious  methods  of  cure. 

In  a  letter  from  Mr.  Charles  Darwin,  dated 
April  24,  1778,  Edinburgh,  is  the  fubfequent 
paflfage:— *f  A  man  who  had  long  laboured  un- 
4er  a  diabetes  died  yefterday  in  the  clinical  ward* 
Hp  had  for  fopie  time  drunk  four,  and  paffed 
^xlvc  pounds  of  fluid  daily:  each' pound  ^f 
^irine  comained  an  ounce  of  fugar.  He  took, 
without  confidrrable  relief,  gum  kino,  fanguis 
^raconis  melted  vvith  alum,  tin6lure  of  canthar 

ndeSj 


Sect.  XXIX.  4. 9.     ABSORBENTS.  471 

rides,  ifinglafs,  gum  arable,  crabs  eyes,  fpirit  of 
hartfhorn,  and  eat  ten  or  fifteen  oyftcrs  thrice  a 
day.  Dn  Home,  having  read  my  thefis,  bled 
him,  and  found  that  neiilicr  the  frefh  blood  nor 
the  ferum  tafted  fvve^t.  His  body  was  opened 
this  morning — every  vifcus  appeared  in  a  found 
and  natural  Hate,  except  that  the  left  kidney  had 
a  very  fmall  pelvis,  and  that  there  wa's  a  conli- 
derable  enlargement  of  moft  of  the  mcfenteric 
lymphatic  glands.  I  intend  to  infert  this  in  my 
thefis,  as  it  coincides  vvitli  the  experiment,  where 
fome  afparagus  was  eaten  at  the  beginning  of  in- 
.toxication,  and  its  fmcll  perceived  in  4iie  urine, 
though  not  in  the  blood.*^ 

The  following  cafe  of  chyiiferous  diabetes  is  ex- 
tradled  from  fome  letters  of  Mr.  Hughes,  to  whcfe 
unremitted  care  the  infirmary  at  Stafibrd  for 
many  years  was  much  indebted.  Dated  O<9:ober 
10,1778. 

Richard  Davis,  aged  33,  a  whitefmith  by 
trade,  liad  drunk  hard  by  intervals ;  was  much 
troubled  with  fweating  of  his  hands,  which  in* 
commoded  him  in  his  occupation,  but  which 
ceafed  on  his  frequently  dipping  them  in  lime. 
About  {even  months  ago  1^  began  to  make  large 
quantities  of  water ;  his  legs  are  oedcmatous,  his 
belly  tenfe,  and  he  complains  of  a  rifing  in  his 
throat,  like  the  globus  hyfl:ericus  :  he  eats  twice 
as  much  as  other  people,  drinks  about  fourteen 
pints  of  fmall  beer  a  day,  bcfidcs  a  pint  of  ale, 
H  h  4  fome 
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fome  milk-porridge,  and  a  bafon  of  broth,  and  he 
makes  about  eighteen  pints  of  water  a  day. 

He  tried  alum,  dragon's  blood,  ftcel,  blue  vi- 
ti'iol,  and  cantharides  in  large  quantities,  and 
duly  repeated,  under  the  care  of  Dr.  Underbill, 
but  without  any  efFcA ;  except  that  on  the  day 
after  he  omitted  the  cantharides,  he  made  but 
twelve  pints  of  water,  but  On  the  next  day  this 
good  efFedt  ceafed  again. 

November  2 1  .—He  made  eighteen  pints  of  wa- 
ter, and  he  now,  at  Dr,  Darwin's  rcqueft,  took  a 
grain  of  opium  every  four  hours,  and  five  graiiis 
of  aloes  at  night;  and  had  a  flannel  fhirt  given 
him. 

22.— Made  fixteen  pints.  23. — Thirteen  pints: 
drinks  lefs. 

24. — ^Increafed  the  opium  to  a  grain  and 
quarter  every  four  hours :  he  made  twelve  pints. 

25. — Increafed  the  opium  to  a  grain  and  half : 
he  now  makes  ten  pints;  and  drinks  eight  pints 
in  a  day. 

The  opium  was  gradually  increafed  during  the 
next  fortnight,  till  he  took  three  grains  every  four 
hours,  but  without  any  further  dimunition  of  his 
water.  During  the  ufe  of  the  opium  he  fwcat 
much  in  the  nights,  fo  as  to  have  large  drops 
ftand  on  his  face  and  all  over  him.  The  quan- 
tity of  opium  was  then  gradually  decreafed,  but 
not  totally  omitted,  as  he  continued  to  tate 
about  a  grain  morning  and  evening. 

January 
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January  17. — He  makes  fourteen  pints  of  wa* 
ter  a  day.  .Dr.  Underbill  now  direfted  him  two 
fcruples  of  common  refin  triturated  with  as  much 
fugar,  every  fix  hours  ;  and  three  grains>of  opium 
every  night 

,  19. — Makes  fifteen  pints  of  water  :  fweats  at 
night. 

.  21.— Makes  feventeen  pints  of  water;  has 
twitchings  of  his  limbs  in  a  morning,  and  pajns 
of  his  legs  :  he  now  takes  a  dram  of  refin  for  a 
dofe,  and  continues  the  opium. 

23. — Water  mbre  coloured,  and  reduced  to 
fixteen  pints,  and  he  thinks  has  a  brackifh  tafte, 

26. — Water  reduced  to  fourteen  pints. 

28. — Water  thirteen  pints:  he  continues  the 
opium,  and  takes  four  fcruples  of  the  refin  for  a 
dofe. 

February  1. — ^Water  twelve  pints. 

4. — ^Water  eleven  pints:^  twitchings  lefs ;  takes 
five  fcraples'for  a  dofe. 

8.— Water  ten  pints  2  has  had  many  ftools. 

12. — Appetite  lefs :  purges  very  much. 

After  this  tlie  refin  either  purged  him,  or 
would  not  ftay  on  his  fl:omach ;  and  he  gradually 
relapfed  nearly  to  his  former  condition,  and  in  a 
few  months  funk  tinder  the  difeafe. 

O6lober  3,  Mr.  Hughes  evaporated  two  quarts 
of  the  water,  and  obtained  from  it  four  ounces 
and  half  of  a  harJ  and  brittle  faccharine  mafs, 
like  treacle  which  had  been  fome  time  boiled. 

Four 
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Four  ounces  of  blood,  which  he  took  from  his 
arm  with  defign  to  examine  it,  had  the  common 
appearances,  except  that  the  ferum  refembled 
cheefe-whey ;  and  that  on  the  evidence  of  four 
perfons,  two  t)f  whom  did  not  know  what  it  was 
they  tafted,  the/erzim  had  afaltijh  tqfte. 

From  hence  it  appears,  that  the  faccharinc 
matter,  with  which  the  urine  of  thefe  patienfs  fo 
much  abounds,  'does  not  enter  the  blood-Teffels 
like  the  nitre  and  afparagus  mentioned  above; 
but  that  the  procefs  of  digeflibn  refembles  the 
procefs  of  the  gennination  of  vegetables,  or 
of  making  barley  into  malt ;  as  the  vaft  quantity 
of  fugar  found  in  the  urine  muft  be  made  from 
the  food  which  he  took  (which  was  double  that 
taken  by  others),  and  from  the  fourteen  pints  of 
fmall  beer  which  he  drank.  And,  fecondly,  as 
the  ferum  of  the  blood  w^s  not  fwcet,  the  chyle 
appears  to  have  been  conveyed  to  the  bladder 
without  entering  the  circulation  of  the  blood, 
fince  fo  large  a  quantity  of  fugar,  as  was  found  in 
the  urine,  namely,  twenty  ounces  a  day,  could 
not  have  previoufly  exifted  in  the  blood  without 
being  perceptible  to  the  tafte. 

November  J .  Mr.  Hughes  diflblved  two  drams 
of  nitre  in  a  pint  of  a  dcco6lipn  of  the  roots  of 
afparagus,  and  added  to  it  two  ounces  of  tindure 
of  rhubarb  :  the  patient  took  a  fourth  part  of  this 
mixture  every  five  minutes,  till  he  had  taken  the 
whole* — In  about  half  an  Hour  he  made,  eigh- 

teea 
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teen  ounces  of  water,  which  waJ^  very  manifeftly 
tinged  with  the  rhubarb 'j  the  imcU  of  afparagus 
was  doubtful. 

He  then  loft  four  ounces  of  blood,  the  ferum. 
pf  which  was  not  fo  opake  as  that  drawn  before, 
but  of  a  yellowifh  caft,  as  the  ferum  of  the  blood 
^fually  appears. 

Paper,  dipped  three  or  four  times  in  the  tinged 
urine  and  dried  again,  did  njot  fcintillate  when  it 
was  fet  on  fire ;  but  when  the  flame  was  blown 
out,  the  fire  ran  along  the  paper  for  half  an 
jnch ;  which,  when  the  fame  paper  was  unim- 
pregnated,  it  would  not  do ;  .nor  when  the  fame  ^ 
paper  was  dipped  in  urine  made  before  he  took 
the  nitre,  and  dried  in  the  fame  manner. 

Paper,  dipped  in  the  ferum  of  the  blood  and 
dried  in  the  fame  manner  as  in  the  urine,  did 
not  fcintillate  when  the  flame  was  blown  out, 
but  burnt  exactly  in  the  fame  manner  as  the  fame 
paper  dipped  in  the  ferum  of  blood  drawn  from 
another  pcrfon. 

This  experiment,  which  is  copied  from  a  lettjet 
pf  Mr.  Hughes,  as  well  as  the  former,  feems  to 
evince  the  exiflence  of  another  paiTage  from  the^ 
inteftincs  to  the  bladder,  in  this  difeafe,  befides 
that  of  the  fanguiferous  fyflem ;  and  coincides 
with  the  curious  experiment  related  in  fe6lion 
the  third,  except  that  the  fmell  of  the  afparagus 
^as  not  here  perceived,  owing  perhaps, to  the 

roots 
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roots  having  been  made  ufe  of  inftead  of  the 
heads. 

The  riling  in  the  throat  of  this  patient,  and 
the  twitchings  of  his  limbs,  ■feem'to  indicate 
fome  fimilarity  between  the  diabetes  and  the 
hyfteric  difeafe,  belides  the  great  flow  of  pale 
urine,  which  is  common  to  them  both. 

Perhaps  if  the  mefenteric  glands  were  nicely 
infpeifted  in  the  difle6lions  of  thefe  patients; 
and  if  the  thoracic  dli6l,  and  the  larger  branches 
of  the  la6leals,  and  if  the  lymphatics,  which  arife 
fi-om  the  bladder,  were  well  examined  by  injec^ 
tion,  or  by  the  knife,  the  caufe  of  diabetes  might 
be  more  certiinly  underftood. 

The  opium  alone,  and  the  opium  with  the 
refin,  feem  much  to  have  ferved  this  patient,  and 
might  probably  have.effecSted  a  cure,  if  the  difeafe 
had  been  flighter,  or  the  medicine  had  been  ex- 
hibited, before  it  had  been  confirmed  by  habit 
during  the  feven  months  it  had  continued.  The 
increafe  of  the  quantity  of  water  on  beginning 
the  large  dofes  of  refin  was  probably  owing  to 
his  omitting  the  morning  dofes  of  opium. 

As  the  urine  in  chyliferous  diabetes  abounds 
fo  much  with  faccharine  matter,  as  appears  from 
the  above  cafe  of  Davis,  Dr.  Rollo  has  inge- 
nioufly  recommended  a  diet  of  animal  food 
alone ;  this,  with  a  diminution  of  the  quantity 
of  fluid,  which  the  patient  was  previoufly  ac- 

cuftomed 
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cuftomcd  to,  is  faid  to  have  changed  the  quality 
of  the  urine,  and  to  have  diminiflied  its  qikantity* 
See  Part  IL  Ciaft  I.  3.  2.  6.  of  this  work.  . 

V.  The  Phenomena  of  DYopfih  explained. 

,1.  Some  inebriates  have  their  paroxyfms  of 
inebriety  terminated  by  much  pale  urine,  or  pro- 
fufe  fweats,  or  vomiting,  of  flools  5  others  have 
their  paroxyfms  terminated'  by  flupor,  or  fleep, 
without  the  above  evacuations. 

The  former  kind  of  thefe  inebriates  have  been 
obferved  to  be  more  liable  to  diabetes  and  dropfy ; 
and  the  latter  to  gout,  gravel,  and  leprofy.  Evoe ! 
'  attend  ye  bacchanalians !  ftart  at  this  dark  train 
of  evils,  and  amid  your  immodeft  jefts,  and  idiot 
laughter,  recoUedl, 

Qucm  Deus  vult  perderc,  prius  dcmentat. 

In  thofe  who  are  fubje6t  to  diabetes  and 
dropfy,  the  abforbent  veflels  are  naturally  more 
irritable  than  in  the  latter;  and  by  being  fre- 
jquently  difturbed  or  inverted  by  violent  flimulus, 
and  by  their  too  great  fympathy  with  each  other, 
they  become  at  length  either  entirely  paral)^ic, 
or  are  only  fufceptible  of  motion  from  the  fti- 
mulus  of  very  acrid  materials ;  as  every  part  of 
the  body,  after  having  been  ufcd  to  great  irrita- 
tions, becomes  lefs  affected  by  fmaller  ones. 
Thus  we  cannot  diftinguifh  objeK5ts  in  the  night, 

for 
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for  fome  time  after  we  come  out  of  a  ftrong  light; 
though  the  iris  is  prefehtly  dilated  ;  and  the  air  of 
a  fummer  evening  appears  cold,  after  we  hare 
been  expofed  to  the  heat  of  the  ddy. 

There  are  no  ,cells  in  the  body,  where  dropfy 
may  not  be  produced,  if  the  lymphatics  ceafe  id 
abforb  that  mucUagitlous  fluid,  which  is  per- 
petpally  dcpofitcd  in  them,  for  the  purpofc  of 
lubricating  their  <uitlic6s. 

If  the  lynipimtlc  bnnch,  which  opens  into  the 
cellular  membrane,  either  does  its  office  imper- 
feAIy,  or  not  at  all ;  thefe  cells  become  teplete 
with  a  mucilaginous  flujd,  which,  after  it  has 
ftagnated  fome  time  in  the  cells,  will  coagulate 
over  the  fire;  and  is  erroneoufly  called  water; 
Whererer  t]ie  feat  of  this  difeafe  is>  (unlefs  iii 
the  lungs  or  other  pendent  vifcera)  the  mucilagi- 
nous liquid  above  mentioned  will  fubfide  to  the 
moft  depending  parts  of  the  body,  as  the  feet  and 
legs,  when  thofe  are  lower  than  the  head  and 
li:unk;  for  all  thefe  cells  have  communications 
with  each  other. 

When  the  cellular  abforbents  are  becoine  in- 
fenfiblc  to  their  ufual  irritations,  it  moft  fre- 
quently happens,  but  not  always,  that  the' cuta- 
neous branch  of  abforbents,  which  is  ftri6Uy 
aflbciated  with  them,  fuffers  the  hke  inability* 
And  then,  as  no  water  is  abforbed  from  thd 
atmofphere,  the  urine  is  not  only  lefs  diluted  at 
the  time  of  Its  fecretion,  and  confequently  in  le6 

quantity 
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quantity  and  higher  coloarcd :  biit  great  thlr^fl:  is 
at  the  lame  time,  induced,  for  as  po  water  i^ 
abibrbed  from  the  atmofphere  to  dilute  the  chyle 
and  blood,  the  kdteals  and  other  abforbent  vef- 
fels,  which  have  not  loft  their  powers,  are  excited 
into  more  conftant  or  more  violent  a<9:ion,  to 
fupply  this  deficiency;  whence  the  urine  be- 
comes ftill  lefs  in  quantity,  and  of  a  deeper  co- 
lour, and  turbid  lik;c  the  yolk  of  an  egg,  owing  ta 
a  greater  abforpti(?n  of  its  thinner  parts.  From 
"  this  ilronger  a<5lion  of  thofe  abforbents,  which  v 
ftill  retain  their  irritability,  the  fat  is  alfo  ab- 
forbed,  and  the  whole  body  becomes  emaciated* 
This  increafed  exertion  of  fome  branches  of  the 
lymphatics,  while  others  are  totally  or  partially 
paralytic,  is  refenjbled  by  what  coniftantly  occurs 
in  the  hemiplegia ;  when  the  patient  has  loft  the 
ufe  of  the  limbs  on  one  fide,  he  is  inceflantly 
moving  thofe  of- the  other;,  ifor  the  moving 
power,  not  having  aocefs  to  the  paralytic  limbs, 
becomes  redundant  in  thofe  yrhich  are  not  dif- 
eafed. 

The  paucity  of  urine  and  thirft  cannot  be  ex- 
plained from  a  greater  quantity  of  mucilaginous 
fluid  being  depofited  in  the  cellular  membrane  ; 
for  though  thefe  fympt;oms  have  continued  many 
weeks,  or  even  months,  this  colle<ftion  frequently 
does  not  amount  to  ipore  than  very  few  pints. 
Hence  alfo  the  difficulty  of  promoting  copious 
fwea(5  in  anafarca  is  accounted  for,  as  well  as  the 
1  great 
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great  thirft,  paucity  of  urine,  and  lofe  of  fat; 
iince>  when  the  cutaneous  branch  of  abforbents 
is  paralytic,  or  nearly  fo,  there  is  already  too 
finall  a  quantity  of  aqueous  fluid  in  the  blood : 
0or  can  thefe  torpid  cutaneous  lymphatics  be 
leadily  excited  into  retrograde  motions. 

Hence  likewife  we  underftand^  why  in  the 
afcites,  and  fome  other  dropfies,  there  is  often  no 
<hirft,  and  no  paucity  of  urine;  in  thefe  cafe« 
the  cutaneous  abforbcnts  continue  to  do  their 
office. 

Some  have  belie\'ed,  that  dropfies  were  occa- 
lioned  by  the  inability  of  the  kidneys,  from  hav-^ 
ing  only  obferved  the  paucity  of  urine ;  and  have 
thence,  laboured  much  to  obtain  diuretic  medi- 
cines ;  but  it  is  daily  obfervable,  that  thofe  who 
die  of  a  total  inability  to  make  water,  do  not 
become  dropfical  in  confequence  of  it :  Femelius 
mentions  one,  who  laboured  vmder  a  perfedl  fup- 
preffion  of  ufine  during  twenty  days  before  his 
death,  and  yet  ha4  no  fymptoms  of  dropfy. 
Pathol.  1.  vi.  c.  8.  From  the  fame  idea  many 
phyficians  have  reftrained  their  patients  fix)m 
drinking,  ^ough  their  thirfl  has  been  very  ur- 
gent; and  fome  cafes  have  been  publifhed, 
where  this  cruel  regimen  has  been  thought  ad- 
vantageous :  but  others  of  nicer  obfervation  arc 
of  opinion,  that  it  has  always  aggravated  the  dif- 
trefles  of  the  patient ;  and  though  it  has  abated 
his  fwellings,  yet  by  inducing  a  fever  it  has 
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haftened  his  diflbl  ution.  See  TranfacSlions  of  the 
College,  London,  vol.  ii.  p.  235 .  Cafes  of  Dropfy 
by  Dr.  G.  Baken 

The  cure  of  anafarca,  fo  £ur  as  refpe<S^  th^ 
evacuation  of  the  adcumuiated  fluid,  coincided 
with  the  idea  of  the  retrograde  action  of  the 
lymphatic  fyftem.  It  is  well  known  that  vomits,- 
arid  other  drugs,  which  induce  fickneis  or  nau- 
fea,  at  the  fame  time  that  they  evacuate  lie 
ftomach,  produce  a  great  abforptidn  of  the  lymph 
accumulated  in  the  cellular  membrane.  In  the 
operatlori  of  a  vomit,  not  only  the  motions  of  the 
lk)mach  and  duodenum  become  iriverted,  but 
alfo  thofe  of  the  lymphatics  and  la6leals,  which 
belong  to  them;  whence  a  great  quantity  of 
chyle  and  lymph  is  perpetually  poured  into  the , 
ftomach  and  inteftines,  during  the  operation,  and 
evacuated  by  the  mouth.  Now  at, the  fame  time, 
other  branches  of  the  lymphatic  fyftem,  viz. 
thofe  which  open  on  the  cellular  membrane,  are 
brought  into  more  energetic  action,  by  the  fym- 
pathy  above  mentioned,  and  an  increafe  of  their 
abforption  is  produced. 

Hence  repeated  vomits,  and  cupreous  falts,and 
finall  dofes  of  fquill  or  foxglove,  are  fo  effica- 
cious in  this  dileafe.  And  as  draftic  purges  a6t 
alfo  by  inverting  the  motions  of  the  ladleals ;  and 
thence  the  other  branches  of  lymphatics  are  in-  . 
duced  into  more  powerful  natural  a6lion,  by  fym- 
pathy,  and  drink  up  the  fluids  firoiji  all  the  cells 

VOL.  I.  I  i  ef 
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of  the  body;  and  by  their  anaftomofes,  pour 
thetn  into  the  ladeal  branches ;  which,  by  their 
inverted  a(?lions/ return  them  into  the  inteflines; 
and  they  are  thus  evacuated  from  the  body  :— 
thefc  purges  alfo  are  ufed  with  fucccfs  in  dif- 
charging  the  accumulated  fluid  in  anafarca. 

II.  Tlie  following  cafes  are  related  with  ddign 
to  afcertain  the  patticular  kinds  of  dropfy  in 
which  the  digitalis  purpurea,  or  common  fox- 
glove, is  preferable  to  fquill,  or  other  cvacuants, 
and  were  firft  publiflied  in  1780,  in  a  pamphlet 
cntided  Experiments  on  mucilaginous  and  pu- 
rulent Matter,  &c.  Cadell.  London.  Other  cafes 
tf  dropfy,  treated  with  digitalis,  were  afterwards 
publifhed  by  Dr.  Darwin  in  the  Medical  Tranf- 
a6lions,  vol.  iii.  in  which*  there  is  a  miftake  in 
refpe6t  to  the  dofe  of  the  powder  of  foxglove, 
which  Ihould  liave  been  from  five  grains  to  one* 
inftead  of  from  five  grains  to  ten. 

Anafarca  of  the  Lungs. 

\.  A  lady,  between  forty  and  fifty  years  ofagc^j 
had  been  indifpofed  fome  time,  was  then  feized 
with  cough  and  fever,  and  afterwards  expeAorat- 
ed  much  digefted  mucus.  This  expedoration 
fuddenly  ceafed,  and  a  confiderable  difficulty  of  . 
breathing  fupervened,  with  a  pulfe  very  irregular 
both  in  velocity  and  ftrcngth;  Ihe  was  much 
diftreffcd  at  firft  lying  down,  and  at  firft  rifing; 

but 
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but  after  a  minute  or  two  bore  eilber  of  tliofe 
attitudes  with  eafe.  She  had  no  pain  or  numb- 
ncfs  in  her  arms  j  flie  bad  no  heftic  fever,  ijx?r 
any  cold  (hiverings,  and  the  urine  wa^  in  due 
quantity,  and  of  the  natural  colour. 

The  difficulty  of  breathing  was  twice  coi>- 
fiderably  relieved  by  fmall  dofes  of  ipecacuanb?> 
.which  operated  upwards  and  downwards,  bijit 
recurred  in  a  few  days :  llie  was  then  directed  a 
deco6Uon  of  foxglove,  (digitalis  purpurea)  pre- 
pared by  bbiling  four  ounces  of  the  frefh  leaves 
from  two  pints  of  water  to  one  pint ;  to  which 
were  added  two  ounces  of  vinous  fpirit :  fhe  took 
three  large  fpoonfuls  of  this  mixture  every  two 
hours,  till  Ihc  had  taken  it  four  times ;  a  con- 
-^inued  ficknefs  fupervencd,  with  frequent  vomit- 
ing, and  a  copious  flow  of  urine :  thefe  evacua- 
tions continued  at  intervals  for  two  or  three  days, 
and  relieved  the  difficulty  .of  breathing. — She  had 
ibme  relapfe^  afterwards,  which  were  again  re- 
lieved by  the  repetition  of  the  decodion  of  fox- 
glove. 

2.  A  gentleman,  about  fixty  years  of  age,  who 
had  been  addided  to  an  immoderate  ufe  of  fer- 
mented liquors,  and  had  been  very  corpulent, 
gradually  lofl  his  firength  and  flefh,  bad  great 
difficulty  of  breathing,  with  legs  fomewhat  fwell- 
ed,  and  a  very  irregular  pulfe.  He  was  very 
much  diftrefled  at  firfl  lying  down,  and  at  firft 
fifing  from  his  bed,  yet  in  a  minut?  or  two  w^ 

I  i  2  eafy 
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eafy  in  both  thefe  attitudes*  He  made  ftraw* 
coloured  urine  in  due  quantity,  and  had  no  pain 
01^  nurabnefs  of  his  arpis. 

He  took  a  large  fpoonful  of  the  deco6tion  of 
foxglove,  as  above,  every  hour,  for  ten  or  twelve 
fucceflive  hmirs,  had  inceflant  licknefs  for  about 
two  daySj  and  paffed  a  large  quantity  of  urine ; 
upon  which  his  breath  became  quite  eafy,  and 
the  fwelling  of  his  legs  fubfided  t  but  as  his 
whole  conftitution  was  already  linking  from  the 
previous  intemperance  of  his  life,  he  did  not  fur- 
vive  more  than  three  or  four  months. 

Hydrops  Pericardii. 

8.  A  gentleman  of  temperate  life  and  feduloas 
application  to  bulinefs^  between  thirty  and  forty 
years  of  age,  had  long  been  fubjeil,  at  inten^als, 
to  an  irregular  pulfe  :  a  few  months  ago  he  bc-^ 
came  weak,  with  difficulty  of  breathing,  and  dry 
cough.  In  this  lituation  ^  phylician  of  eminence 
direded  him  to  abftain  from  all  aniraahfood  and 
fermented  liquor,  during  which  regimen  all  hi« 
complaints  increafcd ;  he  now  became  emaciated, 
and  totally  loft  his  appetite;  his  pulfe  very 
irregular  both  in  velocity  and  flrength;  with 
^rcat  difficulty  of  breathing,  and  fome  fwelling 
pf  his  legs ;  yet  he  90uld  lie  down  horizontally 
in  his  bed,  though  he  got  little  ileep,  and  pafled 
a  due  quantity  of  urine,  and   of  the  natural   ' 

colours 
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colour:  no  fullnefs  or  hardnefs  could  fee'par*^ 
ceived  about  the  region  of  the  liver ;  and  he  had 
510  pain  or  numbnels  in  his  arms* 

One  night  he  had  a  moft  profufe  fweat  all 
over  his  body  and  limbs,  which  quite  deluged 
his  bed,  and  for  a  day  or  two  fomewhat  relieved 
his  difficulty  of  breathing,  and  his  pulfe  became 
lefs  irregular :  this  copious  fweat  recurred  three 
or  four  times  at  the  intervals  of  five  or  fix  days, 
and  repeatedly  alleviated  his  fymptoms. 

He  was  diredled  one  large  fpoonful  of  the 
above  decocftion  of  foxglove  every  hour„  till  it 
procured  fome  confiderable  evacuation :  after  he 
had  taken  it  eleven  fucceflive  hpurs  he  had  a  few 
liquid  ftools,  attended  with  a  great  flow  of  urine, 
which  laft  had  a  dark  tirjge,  as  if  piixed  with  a  few 
drops  of  blood :  he  continued  fick  at  intervals 
for  two  days,  but  his  breath  became  quite  eafy, 
and  his  pulfe  quite  regular,  the  fwelling  of  his 
legs  difappeajred,  and  his  appetite  and  flcep  re* 
turned. 

He  then  took  three  grains  pf  white  vitriol 
twice  a  day,  with  fome  bitter  medicines,  and  a 
grain  of  opium  with  five  grains  of  rhubarb  every 
night ;  was  advifcd  to  eat  flelh  meat,  and  fpice, 
^s  his  fiiomach  would  l?ear  it,  with  fmall  hetx, 
^nd  a  few*  glafles  of  wine ;  and  had  iffnes  mad^ 
in  his  thighs;  and  has  fufFered  no  relapfc. 

4.  A  lady,  about  fifty  years  of  age,  had  for 
fgmc  y^ttks  great  difficulty  of  breathing,  witji 

I  i  3  very 
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Tfiry  irrigtikr  pulfe,  and  confiderablc  general  de- 
t)ility :  fhc  could  lie  down  in  bed,  and  the  urine 
was  in  due  quantity  and  of  the  natural  colour, 
ind  (he  had  no  pain  or  numbnefs  of  her  arras. 

She  took  one  large  fpoonful  of  the  above 
deco6lion  of  foxglove  every  hour,  for  ten-  or 
twelve  fucceffive  hours;  was  ficlc,  and  made  a 
quantity  of  pale  urine  for  about  two  days,  and 
was  quite  relieved  both  of  the  difficulty  of 
breathing,  and  the  irregularity  of  her  pulfe.  She 
then  tpok  a  grain  of  opium,  and  five  grains  of 
thubarb,  every  night,  for  many  weeks;  with 
fome  flight  chalybeate  and  bitter  medicines,/  and 
has  fufFered  no  relapfe. 

Hydrops  Thoracis. 

5.  A  tradefman,  about 'fifty  years  6f  age,  be- 
taine  weak  and  fliort  of  breath,  efpecially  on 
increafe  of  motion,  with  pain  in  one  arm,  about 
the  infertion  of  the  biceps  mufcle*  He  obferved 
he  fometimes  in  the  night  made  an  unufual 
quantity  6(  pale  water.  He  took  calomel,  alum, 
and  Peruvian  bark,  and  all  his  fjrmptoms  in- 
ereafed:  his  legs  began  to  fwell  conflderably; 
his  breath  became  more  difficult,  and  he  could 
tiot  lie  down  in  bed ;  but  all  this  time  he  made  a 
due  quantity  of  ftraw-coloured  water. 

The  deco6lion  of  foxglove  was  given  as  in  the 

preceding  cafes^  which  operated  chiefly  by  purg- 

3  ing, 
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ing,  and  feemed  to  relieve  his  breath  for  a  day  or 
two ;  but  alfo  feemed  to  contribute  to.  weaken 
him. — He  became  after  fome  weeks  univerfally 
dropiical,  and  died  comatofe. 

6.  A  young  lady  of  delicate  conftitution,  with 
light  eyes  and  hair,  and  who  had  perhaps  lived 
too  abftemioufly  both  in  refpeft  to  the  quantity 
and  quality  of  what  Ihe  ate  and  drank,  was  feiz- 
ed'with  great  difficulty  of  breathing,  fo  as  to 
threaten  immediate  death.  Her  extremities  were 
quite  cold,  and  her  breath  felt  cold  to  the  back 
of  one's  hand.  She  had  no  fweat,  nor  could  lie 
down  for  a  fingle  moment ;  and  had  previoufly, 
and  at  prefeut,  complained  of  great  weaknefs  and 
pain  and  numbnefs  of  both  her  arm$;  had  no 
fwelling  of  her  legs,  no  thirft,  water  iri  due 
quantity  and  colour.  Her  lifter,  about  a  year 
before,  was  affiidled  with  fimilar  fymptoms,  was 
repeatedly  blooded,  and. died  univer(ally  drop* 
'deal. 

A  grain  of  opium  was  given  immediately,  and 
repeated  every  fix  hours  with  evident  and  amaz- 
ing, advantage;  afterwards  a  blifter,  with  chaly- 
beates,  bitters,  and  eflential  oils,  were  exhibited, 
but  nothing  had  fuch  eminent  efFedt  in  relieving 
the  difficulty  of  breathing  and  coldnefs  of  her 
extremities  9s  opium,  by  the  ufe  of  which  in  a 
few  weeks  ihe  perfe<SUy  regained  her  health,  and 
has  fuflfered  no  relapfe. 

I  i  4  AfcUes. 
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jifciles. 

7.  A  young  lady  of  delicate  conflitution  hav- 
ing been  expofed  to  great  fear,  cold,  and  fatigue, 
by  the  overturn  of  a  chaife  in  the  night,  began 
with  pain  and  tumour  in  the  right  hypochon- 
drium :  in  a  few  months  a  fludluation  was  felt 
throughout  the  whole  abdomen,  more  diftindlly 
perceptible  indeed  about  the  region  of  the  fto- 
mach ;  fince  the  integuments  of  the  lower  part 
of  the  abdomen  generally  become  thickened  in 
this  difeafe  by  a  degree  of  anafarca.  Her  1^8 
were  not  fwelled,  no  thirft,  water  in  due  quantity 
and  colour. — She  took  the  foxglove  fo  as  to  in- 
duce ficknefs  and  ftools,  but  without  abating  tbe 
fwelling,  and  was  obliged  at  length  to  fubmit  to 
the  operation  of  tapping. 

8.  A  man  about  lixty-feven,  who  had  long 
been  accuftomed  to  fpirituous  potation,  had  fomc 
time  laboured  under  afcites  ;  his  legs  fomci^rhat 
fwelled ;  his  breath  eafy  in  all  attitudes ;  no 
appetite ;  great  thirft ;  urine  in  exceedingly  fmall 
quantity,  very  deep  coloured)  and  turbid ;  pulfe 
equal.  He  took  the  foxglove  in  fuch  quantity  as 
yomited  him, '  and  induced  ficknefs  for  two  days; 
but  procured  no  flow  of  urine,  or  diminuti(Mi  of 
^is  fwelling ;  but  was  thought  to  leave  him  con- 
^derably  weaker. 

9.  A  corpulent  man,  accuftomed  to  a  large 

potation 


Sect- XXIX,  5.  2-    ABSORBENTS-  489 

potation  of  fermented  liquors,  had  vehement 
cough,  difRcalt  breathing,  anafarca  of  his  Jegs, 
thighs,  and  hands,  and  cQnfiderable  tumour,  with 
evident  flu6luatioji  of  his  abdomen ;  his  pulfc 
was  equal ;  his  urine  in  fmall  quantity,"  of  deep 
colour,  and  turbid.  Thefc  fwellings  had  been 
twice  confiderably  abated  by  draftic  cathartics. 
He  took  three  punces  of  a  deco6lion  of  foxglove 
(made  by  boiling  one  ounce  of  the  frefh  leaves  in 
a  pint  of  xVater)  every  three  hours,  for  two  whole 
days;  it  then  began  to  vomit  and  purge  him 
violently,  and  promoted  a  great  flow  of  urine; 
he  was  by  thefe  evacuations  completely  emptied 
iji  twelve  hours-  After  two  or  three  months  all 
thefe  fymptoms  returned,  and  were  again  re- 
lieved by  the  ufe  of  the  foxglove ;  and  thus  in 
the  fpace  of  about  three  years  he  was  about  ten 
times  evacuated,  and  continued  all  that  time  his 
pfual  potations :  excepting  at  firft,  the  medicine 
operated  only  by  urine,  and  did^not  appear  con- 
^derably  to  weaken  him. — The  laft  time  he  took 
it^  it  had  no  efFeft ;  and  a  few  weeks  afterwards 
he  vpmited  a  great  quantity  of  bloody  and  ex- 
pired. 

QUERIES. 

1.  As  the  firft  fix  of  thefe  patients  had  a  due 
difcharge  of  urine,  and  of  the  natural  colour, 
^yas  not  the  feat  of  the  difeafe  confined  to  fomc 

part 


490  RETROGRADE     Sect.  XXIX,  5.  %. 

part  of  the  thorax,  and  the  fwelling  of  the  1^» 
rather  a  fymptom  of  the  obflrudled  circulation  of 
the  blood,  than  of  a  paralyfis  of  the  cellular  lym- 
phatics-of  thofe  parts  ? 

2.  When  the  original  difeafe  is  a  general 
anafarca,  do  r^ot  the  cutaneous  lymphatics  always 
become  paralytic  at  the  fame  time  with  the  cel- 
lular oncs>  by  their  greater  fympathy  with  each 
other  ?  and  hence"  the  paucity  of  urine,  and  the 
great  thirft,  diftinguilh  this  kind  of  dropfy  ? 

3.  In  the  anafarca  of  the  lungs,  when  the 
difeafe  is  not  very^  great,  though  the  patients 
have  confiderable  difficulty  of  breathing  at  their 
firft  lying  down,  yet  after  a  minute  or  two  their 
breath  becomes  eafy  again ;  and  the  fame  occurs 
at  their  firft  riling.  Is  not  this  owing  to  the  time 
neceflary  for  the  fluid  in  the  ceils  of  the  lungs 
to  change  its  place,  fo  as  the  leaft  to  ijicommode 
refpiration  in  the  new  attitude  ?  - 

4.  In  the  dropfy  of  the  pericardium  does  not 
the  patient  bear  the  horizontal  or  perpendi- 
cular attitude  with  equal  eafe  ?  Does  this  cir- 
cumftance  diftinguifh  the  dropfy  of  the  pericar* 
dium  from  that  of  the  lungs  and  of  the  thorax  ? 

5.  Do  the  univerfal  fweats  diftinguilh  the 
dropfy  of  the  pericardium,  or  of  the  thorax  ?  and 
thofe,  which  cover  the  upper  parts  of  the  body 
only,  the  anafarca  of  the  lungs  i 

6.  When  in  the  dropfy  of  the  thorax,  the 
patient  endeavours  to  lie  down,  does  not  the 

extravafated 
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extravafated  fluid  comprefs  the  upper  parts  of  the 
bronchia,  and  totally  preclude  the  accels  of  ait  to 
every  part  of  the  lungs ;  whilft  in  the  perpen- 
dicular attitude  the  inferior  parts  of  the  lungs 
only  are  comprefle(f  ?  Does  not  fomething  fimi- 
lar  to  this  occur  in  the  anafarca  of  the  lungs, 
when  the  difeafe  is  very  great,  atid  thus  prevent 
th6fe  patients  alfo  from  lying  down  ? 

7.  As  a  principal  branch  of  the  fourth  cervical 
nerve  of  the  left  fide,  after  having  joined  a 
branch  of  the  third  and  of  the  fecond  cervical 
nerves,  defccnding  between  the  fubclavian  vein 
aftd  artery,  is  received  in  a  groove  farmed  for  it  in 
the  pericardium,  and  is  obliged  to  make  a  con- 
liderable  turn  outwards  to  go  over  the  prominent 
part  of  it,  where  the  point  of  the  heart  is  lodged, 
irt  its  courfe  to  the  diaphragm  ;  and  as  the  other 
phrenic  tierve  of  the  right  fide  has  a  flraight 
€ourfe  to  the  diaphragm;  and  as  many, other 
confiderable  branches  of  thi^fourth  pair  of  cer- 
vical nerves  arc  fpread  on  the  arms ;  does  not  a 
pain  in  the  left  arm  diftinguifti  a  difeafe  of  the 
pericardium,  as  in  the  angina  pectoris,  or  in  the 
dropfy  of  the  pericardium  ?  and  does  not  a  pain 
or  weakncfs  in  both  arms  diftinguifh  the  dropfy 
of  the  thorax  ? 

8.  Do  not  the  dropfies  of  the  thorax  and 
pericatxiium  frequently  exift  together,  and  thug 
^dd  to  the  uncertainty  and  fatality  of  the""  dif- 
eafe? 

9.  Might 
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g.  Might  not  the  foxglove  be  ferviceable  in 
hydrocephalus  intemus,  in  hydrocele,  and  in 
white  fwellings  of  the  joints  ? 

VI.'  0/  cold  Sweats. 

There  have  been  hiftorics  given  of  chronical 
immoderate  fweatings,  which  bear  fome  analogy 
to  the  diabetes.  Dr.  Willis  mentions  a  lady  then 
living,  whofe  fweats  were  for  many  years  fo  pro- 
fufe,  that  all  her  bed-clothes  were  not  only  moif- 
tencd,  but  deluged  with  them  every  night  j  and 
that  many  ounces,  and  fometimes  pints,  of  this 
fweat,  were  received  in  veffels  properly  placed, 
as  it  trickled  down  her  bQ4y.  He  adds,  that  flie 
had  great  thirft,  had  taken  many  medicines,  and 
fubmitted  to  various  rules  of  life,  and  changes  of 
climate,  but  ftill  continued^  tq  have  thefe  im- 
moderate fweats.  Pharmac.  ration,  de  fudore 
anglico. 

Dr.  Willis  has  alfo  obferved,  that  the  fudor 
anglicanus  which  appeared  in  England,  in  1483, 
and  continued  till  1551,  was  in  fome  refpeds 
iimilar  to  the  diabetes ;  and  as  Dr.  Caius,  who 
faw  this  difeafe,  mentions  the  vifcidity,  as  well  as 
the  quantity  of  thefe  fweats,  and  adds,  that  the 
extremities  were  often  cold,  when  the  internal 
parts  were  burnt  up  with  heat  and  thirft,  with 
great  and  fpeedy  emaciation  and  debility :  then? 
is  great  reafon  to  believe,  that  the  fluids  werp 

abforbed 
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abforbcd  from  the  cells  of  the  body  by  the  cel- 
lular and  cyftic  branches  of  the  lymphatics,  and 
poured  on  the  Ikin  by  the  jetrograde  motions  of 
the  cutaneous  ones. 

Sydenham  has  recorded,  in  the  ftationary 
fever  of  the  year  l685,  the  vifcid  fweats  flowing 
from  the  head,  which  were  probably  from  the 
fame  fource  as  thofe  Iq  the  fweating  plague 
above  mentioned. 

It  is  very  common  in  dropfies  of  the  cheft  or 
lungs  to  have  the  difficulty  of  breathing  relieved 
by  copious  fweats,  flowing  from  the  head  and 
neck,  Mr.  P.  about  fifty  years  of  age,  had  for 
many  weeks  been  dfflidled  with  anafarca  of  his 
legs  and  thighs,  attended  with  diflSculty  of  breath- 
ing ;  and  had  repeatedly  been  relieved  by  fquill, 
other  bitters,  and  chalybeates. — One  night  the 
difficulty  of  breathing  became  fo  great,  that  it 
was  thought  he  mufl  have  expired;  but  fo  • 
copious  a  fweat  came  out  of  his  head  and  neck, 
that  in  a  few  hours  fome  pints,  by  eflimation, 
were  wiped  off  from  thofe  parts,  and  his  breath 
was  for  a  time  relieved.  This  dyfpnoea  and  thcfe 
fweats  recurred  at  intervals,  and  after  fome  weeks 
he  ccafed  to  exift.  The  Ikin  of  his  head  and 
neck  felt  cold  to  the  hand,  and  appeared  pale  at 
the  time  thefe  fweats  flowed  fo  abundantly; 
which  is  a  proof,  that  they  were  produced  by  an 
inverted  motion  of  the  abforbents  of  thofe  parts : 
for  fweats,  which  are  the  confequence  of  an 
1  increafed 
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i»creafcci  a<aion  of  the  fauguiferous  fyftem,  ane 
always  attended   with  n  warmth   of  the  ikiii, 
gre^ler  than  is  natural,  and  a  more  jSprid  colour; 
as  the  fweats  from  exercife,  or  thofe  that  fucceod 
the  cold  iits  of  agues.    Can  any  one  eacplain  how 
ihefe  partial  fweats  (^lould  relieve  the  difficulty 
flf  breathing  in  anafarca,  but  by  fuppofing  that 
the  pulmonary  branch  of  abforbents  drank  up 
the  fluid  in  the  cavity  of  the  thorax,  or  in  the 
oelk  of  the  lungs,  and  threw  it  on  the  fkin,  by 
the  retrograde  motions  of  the  cutaneous  hraQch? 
for,  if  we  could  fuppofe,  that  the  increafcd  a6tiou  of 
•the  cutaneous  glands  or  capillaries  poured  upon 
the  ikin  this  fluid,  previoufly  abforbed  from  the 
Jungs ;  why  is  not  the  whole  forface  of  the  body 
.covered  with  fweat  ?  why  is  not  the  ikii^  warm  ? 
Add  to  this,  that  the  fweats  above  mentioned  were 
iclammy  or  glutinous,  which  the  condenfed  per- 
fpirablc  matter  is  not ;  whence  it  would  feem  to 
jiavebeen  a  different  fluid  from  that  of  common 
perfpiration. 

.  Dr.  Dobfon,  of  Liverpool,  has  given  a  very 
ingenious  explanation  of  the  acid  fweats,  which 
he  obferved  in  a  diabetic  patient— he  thinks  part 
of  Ihe  chyle  is  fecreted  by  the  Ikin,  and  after- 
wards undergoes  an  acetous  fennentation.— Can 
the  chyle  get  thitlzcr,  but  by  an  inverted  motion 
of  the  cutaneous  lymphatics  ?  in  tlie  fame  manner 
as  it  is  carried  to  the  bladder,  by  the  inverted  mo- 
tions of  the  urinary  lymphatics^  Me4ic.  Obfervat 

end  Enq.  London,  vol.  v* 
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Are  not  the  cold  fweats  in  fome  fainting  fits, 
and  in  dying  people,  owing  to  an  inverted  motion 
of  the  cataneous  lymphatics  ?  for  in  thefe  there 
can  be  no  increafed  arterial  or  glandular  a6lion. 

Is  the  difficulty  of  breathing,  arifing  from  ana- 
iarca  of  the  lungs,  relieved  by  fweats  from  the 
head  and  neck  ;  -whilft  that  difficulty  of  breath- 
ing, which  arifes  from  a  dropfy  of  the  thorax,  or 
pericardium,  is  never  attended  with  thefe  fweats 
of  the  head  ?  and  thence  can  thefe  difeafes  be  (Jif- 
tinguilhed  from  each  other?  Do  the  periodic 
returns  of  no<5lumaLafthma  rife  from  a  temporary 
dropfy  of  the  lungs,  colle6led  during  their  more 
torpid"ftate  in  found  fleep,  and  then  re-abforbed 
by  the  vehement  effi^rts  of  the  difordcred  organs 
of  refpiration,  and  carried  off  by  the  copious 
fweats  about  the  head  and  neck  ? 

More  exlenfive  and  accurate  difle<9:ions  of  the 
lymphatic  fyftem  are  wanting  to  enable  us  to  un- 
ravel thefe  knots  of  fcience. 


VII.  Tranjlations  of  Matter,  of  Chyle y  of  Milk,  of 
Urine.  Operation  of  purging  Drugs  applied  ex-- 
temally. 

1.  The  tranflations  of  matter  from  one  part  of 
•the  body  to  another,  can  only  receive  an  expla- 
nation from  the  do(9:rinfe  of  the  occalional  retro- 
grade motions  of  fome  branches  of  the  lymphatic 

fyftem : 


496  RETROGRADE    Sect.  XXIX.  7.  u?^ 

fyfkem :  for  how  can  matter,  abforbed  and  mixed 
with  the  whole  rnafs  of  blood,  be  fo  haflily  col- 
Icifted  again  in  any  one  part  ?  and  is  it  not  an 
immutable  law,  in  animal  bodies,  that  each  gland 
can  fecrete  no  other,  but  its  own  proper  fluid  ? 
which  is,  in  part,  fabricated  in  the  very  gland  by 
an  animal  procefs>  which  it  there  undci^oes : 
of  thefe  purulent  tranilations  innumerable  ami 
Tery  remarkable  inftanccs  arc  recorded^ 

3.  The  chyle,  which  is  feen  among  tte  matft- 
Jrials  thrown  up  by  violent  vomiting,  or  in  purg- 
ing ftools,  can  only  come  thither  by  its  having 
been  poured  into  tlie  bowels  by  the  inverted  mo- 
tions of  the  ladteals :  for  our  aliment  is  not  con- 
Verted  into  chyle  in  the  ftomach  or  inteftincgrby 
a  chemical  procefs,  but  is  made  in  the  very 
mouths  of  the  ladleals;  or  in  the  mefenteric 
.  glands';  in  4he  fame  manner  as  other  fecreted 
fluids  are  made  by  an  animal  proceli  in  their 
adapted  glands. 

Here  a  curious  phaenomehon  in  the  exhibition 
of  mercury  is  worth  explaining : — If  a  moderate 
dofe  of  calomel,  as  fix  or  ten  grains,  be  fwallow- 
ed,  and  witliin  one  or  two  days  a  cathartic  i^ 
given^  a  falivation  is  prevented :  but  after  three 
or  four  days,  a  falivation  having  come  on»  re- 
peated purges  every  day,  for  a  week  or  two,  are 
required  to  eliminate  the  mercury  from  the  con* 
ftitution.  For  this  acrid  metallic  preparation, 
being  abforbed  by , the  mouths  of  the  ladeals,  con- 
tinues. 
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tinoes  for  a  time  arrefted  by  the  niefetiterio 
glands^  (as  the  variolous  or  venereal  p6ifbM 
iwell  the  fubaxillar  or  inguinal  glands):  ahd> 
during  the  operation  of  a  dathartic^  is  returned 
into  the  iriteftines  by  the  inverted  a^Stion  of  th# 
laiSle^%  and  thus  carried  out  of  the  lyftetn. 

Hence  we  underfland  the  life  of  voniits  of 
purges,  to  thofe  who  have  fwallowed  either  eon* 
tagious  Qi^  poifonous  materials,  even  though  exhU 
bited  adiy  ot"  even  two  days  after  filch  aCddintsi 
namely,  that  by  the  retrogradiei  ttlotioils  of  thd 
laAeals  and  lymphatics,  the  material  ilill  Arrefted 
in  the  mefenteric,  or  othei"  glands>  itiay  be  elimi^ 
tutted  from  the  body. 

3.  Many  inftances  o^rnilk  dhd  dhyle  foutid  id 
ulcei^  are  given  by  Haller^  El.  PhyfioL  t*  vii* 
p*  12, 23,  which  aditiit  of  no  other  ex|DUnation 
than  by  fuppofingj  that  the  chyle,  imbibed  by  one 
branc^h  of  the  abforbent  fyflem,  was  carried  to 
the  ulcer,  by  the  inverted  motions  of  anothet 
l>ranch  of  the  fame  fyftem, 

4.  Mrs.  P.  on  the  fecond  d^iy  ^ftei*  delivery^ 
was  feized  with  a  violent  purging,  in  whichj 
though  opiates,  mucilages,  the  bark,  and  tefta- 
cea  were  profufely  ufed,  continued  many  days^ 
till  at  length  ihe  recovered.  Durihg  the  time  of 
this  purging,  no  milk  could  be  drawn  from  her 
breafts ;  but  the  ftools  appeared  like  the  curd  of 
tnilk  broken  into  ftnall  pieces.  In  this  cafe,  was 
not  the  milk  taken  up  from  the  follicles  of  the 

'  VOL.  u  K  k  pcdlai»t 
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pccSloral  glands,  and  thrown  on  the  inteftines, 
by  a  rctrogreflion  of  the  intefiinal  abforbents  ? 
for  how  can  we  for  a  moment  fufpeA  that  the 
mucous  glands  of  the  inteftines  could  fcparate  pure 
milk  from  the  blood  ?  Dr.  Smellie  has  obferved, 
that  loofc  ftools,  mixed  with  milk,  which  is 
curdled  in  the  inteftines,  frequently  relieves  the 
turgefcency  of  the  brcafts  of  thofe  who  ftudioufly 
repel  their  milk.  Cafes  in  Midwifery,  43,  No. 
2.  1. 

5.  J.  F,  Meckel  obferved  in  a  patient,  whc^c 
urine  was  in  fmail  quantity  and  high  coloured, 
that  a  copious  fweat  under  the  arm-pits,  of  a 
perfc6lly  urinous  finell,  ftained  the  linen ;  which 
ceafed  again  when  the  ufual  quantity  of  urine  was 
difchargcd  by  the  urethra.  JHcre  we  muft  be- 
lieve frorti  analogy,  that  the  urine  was  firft  fe- 
creted  in  the  kidneys,  then  re-abforbed  by  thein- 
crcafed  a6lion  of  the  mrinary  l}Tiiphatics,  and 
laftly  carried  to  the  axillae  by  the  retrograde  mo- 
tions of  the  lymphatic  branches  of  thofe  part§. 
As  in  the  jaundice  it  is  neceflary,  that  the  bile 
fhould  firft  be  fecreted  by  the  liver,  and  re-ab- 
forbed into  the  circulation,  to  produce  the  yel- 
lownefs  of  the  ikin ;  as  was  formerly  demonftrat- 
cd  by  the  late  Dr.  Munro,  (Edin.  Medical  Ef- 
fays)  and  if  in  this  paticpt  the  urine  had  been  re- 
abforbed  into  the  mafs  of  blood,  as  the  bile  in  the 
jaundice,  why  was  it  not  detcdled  in  other  part^ 
of  the  body,  as  wtU  as  in  the  arm-pits  ? 

0.  Cathartic 


Sect.  XXIX.  7.  6.    ABSORBENTS.  499 

6.  Cathartic  and  vermifiige  medicines  applied 
externally  to  the  abdomen,  feem  to  be  taken  np 
hy  the  cutaneous  branch  of  lymphatics,  and  pour- 
ed on  the  inteftines  by  the  retrograde  motions  of 
the  lacSteals,  without  having  pafled  the  circa* 
lation.  > 

For  when  the  draftic  purges  are  taken  by  th^ 
mouth,  they  excite  the  lafteals  of  the  inteftines 
into  retrograde  motions,  as  appears  from  th^ 
-chyle,  which  is  found  coagulated  among  the 
faeces,  as  was  fliewn  above,  (fe6l.  2  and  4.)  And 
as  the  cutaneous  lymphatics  are  joined  with  the 
la6leals  of  the  inteftines,  by  frequent  anaftomofes; 
it  would  be  more  extraordinary,  when  a  ftrong 
purging  drug,  abforbed  by  the  Ikin,  is  carried  to 
the  anaftomofing  branches  of  the  Ia6leals  un- 
changed, if  it  fliould  not  excite  them  into  retro- 
grade a6lion  as  efficacioufly,  as  if  it  was  taken  by 
the  mouth,  and  mixed  with  the  food  of  the  fto- 
roach*  ' 

VIII.  Circuniflanc'es  hy  which  the  Fluids j  that  are 
effufed  hy  the  retrograde  Motions  of  the  ah/orbenf 
Vejfels^  are  dijtinguijhed. 

\ .  We  frequently  obfervc  an  unufual  quantity 
of  mucus  or  other  fluids  in  fome  difeafes,  al-^ 
though  the  aAion  of  the  glands,  by  which  thofe 
fluids  are  feparated  from  the  blood,  is  not  un- 
ufual ly  increafed ;  but  when  the  power  of  ab- 
K  k  a  forption. 
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forptlon  alone  is  diminifhed.  Thus  the  cataniial 
humour  from  the  noftrils  of  fome,  who  ride  in 
frofty  weather ;  and  the  tears,  which  run  down 
the  cheeks  of  thofe,  who  have  an  ob(lru<ftion  of 
the  pui)<5la  lacrymalia;  End  the  ichor  of  thofc 
phagedenic  ulcers,  which  are  not  attended  with 
inflammation,  are  all  inllances  of  this  circum* 
fiance. 

Thefc  fluids  however  are  eafily  diftinguiflied 
from  others  by  their  abounding  in  ammoniacal  or 
muriatic  falts ;  whence  they  inflame  the  circum* 
jacent  Ikin :  thus  in  the  catarrh  tlie  upper  lip 
becomes  red  and  fwellcd  fiom  the  acrimony  of 
the  mucus,  and  patients  complain  of  the  laltDeft 
of  its  tafte.  The  eyes  and/  checks  are  red  with 
the  corrofive  tears,  and  tlierichor  of  fome  herp^ 
tic  eruptions  erodes  far  and  wide  the  contiguous- 
parts,  and  is  pungently  ialt  to  the  tafte,  as  fwnc 
patients  liave  infonned  niQ.  >     : 

Whilil,  on  the  contrary,  thofc  fluids,  whidi 
are  eflfufed  by  the  retrograde  adiion  of  the  lym- 
phatics, are  for  the  mo  ft  part  mild  and  innocent; 
as  water,  chyle,  and  the  natuial  mucus:  or  thcf 
take  their  properties  from  the  materials  previoufly 
abforbed,  as  in  the  coloured  or  vinous  u^-ine,  oc 
that  fcented  with  afparagus,  defcribed  before 

2.  Whenever  the  fecretion  of  any  fluid  is  ia- 

creafed,  there  is  at  tlie  fame  time  an  increaied 

heat  in  the  part ;  for  the  fccreted  fluid,  as  the 

,  bile,  did  not  previoufly  exift  in  the  ma&  of  bloaj, 

1  but 
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but  a  new  combination  is  produced  In  the  gland. 
Now  as  folutions  are  attended  with  cold,  fo  com- 
binatioas  are  attended  with  heat ;  and  it  is  pro- 
bable the  ium  of  the  heat  given  out  by  all  the  fc- 
crcted  fluids  of  animal  bodies  may  be  the  caufe 
of  their  general  heat  above  that  of  the  atmo- 
fpherc. 

Hence  the  fluids  derived  from  incrcafed  fe* 
cretioris  arc  readily  dlftinguiihed  from  thofe  ori- 
jginating  from  the  retrograde  motions  of  the  lyn>- 
phatics :  thus  an  increafe  of  heat  either  in  tlic 
^ifeafed  parts,  or  difflifcd  over  the  whole  body, 
is  perceptible,  when  copious  bilious  flools  are 
confequent  to  an  inflamed  liver;  or  a  copious 
mucous  falivation  from  the  inflammatory  angina. 

3.,  When  any  fecreted  fluid  is  produced  in  an 
tmufual  quantity,  and  at  the  fame  time  the  power 
of  abforption  i^  increafcd  in  equal  proportion, 
tiot  oidy  the  heat  of  the  gland  becomes  more  in- 
Cenffe,  bat  the  fecreted  fluid  becomes  thicker  and 
tnilder^  its  thinner  and  faline  parts  being  rc-ab- 
Ibrbed:  and  thefe  are  diftinguifliable  both  by 
^^ir  greater  confiftence,  and  by  their  heat,  from 
^thc  fluids,  which  are  effufed  by  the  retrograde 
«iotions  of  the  lymphatics ;  as  is  obfcrvable  to- 
wards the  termination  of  gonorrhcea,  catarrh, 
oJiincough,  and  in  thofe  ulcers,  which  are  faid 
to  abound  with  laudable  pus. 

4.  When  chyle  is  obferved  in  flpols^  or  among 
^8ie  materials  ^edted  by  vomit,  we  piay  be  confi- 

K'k3  dent 
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dent  it  muft  have  been  brought  thither  by  the  re* 
trograde  motions  of  the  la6leals ;  for  chyle  deed 
not  previoufly  exift  amid  the  contents  oF  the  in* 
teftines,  but-  is  made  in  the  very  mouths  of  the 
]a6le'als,  as  was  before  explained.  * 

5.  When  chyle,  milk,  or  other  extraneous 
fluids  are  found  in  the  urinar}^  bladder,  or  in  any 
other  excretory  receptacle  of  a  gland ;  no  one 
can  for  a  moment  believe,  that  thefe  have  been 
<Jol  levied  from  the  mafs  of  blood  by  a  morbid  fe- 
cretion,  as  it  contradidls  all  analogy. 

■  Aurca  durae 
Mala  ferant  quercus?  Narcifco  floreat  aliius? 
Pinguia  corticibus  fudent  eleSra  myrics  ? 

VlRGII,. 

IX.  Retrograde  Motions  of  Vegeialle  Juices. 

r  There  are  befides  fome  motions  of  the  fap  in 
vegetables,  which  bear  analogy  to  oiif  prtfent 
fubjed ;  and  as  thfe  vegetable  tribes  are  by  many 
philofophers  held  to  be  inferior  aninpak,  it 
may  be  a  matter  of  curiofity  at  leaft  to  obferve, 
that  their  abforbent  veflels  feem  evidently,  at 
times,  to  be  capable  of  a  retrograde  motion. 
Mr.  Perault  cut  off  a  forked  branch  of  a  tre^ 
with  the  leaves  on;  and  inverting  one  of  the 
forks  into  a  veflel  of  water,  obferved,  that  the 
leaves  on  the  other  branch  continued  green  much 
longer  than  thofe  of  a  fimilar  branch,  cut  off 

.   from 


\ 
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from  the  lame  tree ;  which  fhews,  that  the  wa^ 
ter  from  the  veflel  was  carried  up  one  p2\rt  of  the 
forked  branch,  by  the  retrograde  motion  of  its 
'veflels,  and  fupplied  nutriment  fome  time  to  the 
.  other  part  of  the  branch,  which  was  out  of  the 
water.  And  the  celebrated  Dr.  Hales  found,  by 
numerous  very  accurate  experiments,  that  the 
fap  of  trees  rofc  upwards  during  the  warmer. 
hourS'  of  the  day^  and  in  part  dcfcendcd  again 
during  the  cooler  ones.     Vegetable  Statics. 

It  is  well  known  that  the  branches  of  willows, 
and  of  many  other  trees,  will  either  take  root  in 
the  earth  or  ingraft  on  other  trees,  fo  as  to  have 
their  natural  diredlion  inverted,'  and  yet  flourifli 
with  vigour. 

Dr.  Hope  has  alfo  made  this  pleafing  experi- 
ment, after  the  manner  of  Hales — he  has  placed 
a  forked  branch,  cut  from  one  tree,  ere61:  be- 
tween two  others ;  then  cutting  off  a  part  of  the 
bark  from  one  fork  applied  it  to  a  limilar  branch 
of  one  of  the  trees  in  its  vicinity ;  and  the  fame 
of  the  other  fork ;  fo  that  a  tree  is  fern  to  grow, 
fufpendtxi  in  the  air,  between  two  other  trees ; 
which  fupply  their  fofter  friend  with  due  nou* 
rifhment. 

Miranturque  novas  frondes,  et  non  fua  poma. 

All  thefe  experiments  clearly  evince,  that  the 

juices  of  vegetables  can  occafionally  pafs  either 

upwards  or  downwards  in  their  abforbent  fyftem 

of  veffels. 

Kk4  X.  ObjeaioHs 
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X.  Olj^3ions  atifivereJn 

Tfti  following  experiment,  at  firft  view,  would 
Ifeem  td  invalidate  this  opinion  of  the  retrograde 
jnotions  of  the  lymphatic  veffels,  in  Ibme  difeafes. 

About  a  gallon  of  milk  having  been  given  to 
fi  hungry  fwijie,  he  was  fuifered  to  live  about 
im  houx',  and  was  then  killed  by  a  ftroke  or  two 
Cn  his  head  with  an  axe,— On  opening  his  belly 
the  lafteals  were  well  feen  filled  with  chyle  ;  on 
irritating  many  of  the  branches  of  tl?em  with  k 
knife,  they  did  not  appear  to  empty  themfelv^ 
baftily;  but  they  did  however  carry  for^^ds 
their  contents  in  a  little  time, 

I  then  pafled  a  ligature  round  fevcral  branches 
of  la6!eal&,  and  irritated,  them  much  with  a  knift 
teneath  the  ligature,  but  could  not  make  them 
jrcgurgitate  their  contained  fluid  into  the  bowels, 

I  am  not  indeed  certain,  that  the  nerve  was  not 
it  the  fame  time  included  in  the  ligature,  and 
thus  the  lymphatic  rendered  unirritable  or  life-* 
lefs ;  but  this  however  is  certain,  that  it  is  not 
«fiy  quantity  of  any  ftimulus,  which  induces  th6 
veflTels  of  animal  bodies  to  revert  their  motidns ; 
tut  a  certain  quantity  of  a  certain  ftimuKis,  as 
appwrs  from  wounds  in  the  fiomach,  which  do 
j:tot  produce  vomiting;  and  wounds  of  the  intef*^ 
tines,  vrbich  dp  not  produce  th^  cholera  mor- 
bus. 

At 
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At  Nottingham,  a  few  years  ago,  two  ihoe* 
makers  quarrelled,  and  one  of  them  wijh  a  knife^ 
fj^hich  they  iife  in  their  tocctipatibrt,  Itabbed  htt 
fcbmpahioh  about  thfc  region  of  tire  llotnath.  .  On 
opening  the  abdomen  of  tht  grounded  taiin  after 
his  death  the  food  and  medicines  he  had  taken 
xeere  in  part  fovtnd  in  the  cavity  of  the  belly,  on 
the  outfide  of  the  boWt^ls ;  and  there  tvas  a  Woiitid 
about  half  an  inch  lung  at  the  bottom  of  th^ 
Romach;.  which  I  fuppofe  x^a^  diftended  with 
liqttor  and  food  at  the  tiinfe  of  the  accident ;  an4 
thcftcc  was  more  liable  to  be  injufcd  al  its  bot- 
tom :  but  during  the  whole  time  he  lived,  whicH 
*ea^  about  ten  dajrs,  he  had  fio  efforts  to  vomit, 
pot  dvet  even  cOlmplaincd  bf  being  fitk  at  the 
fiomach !  Other  cafes  fimilar  to  this  dre  men- 
tioned in  the  philofophical  tranfaciions.    ' 

Thus,  if  you  vellicate  the  throat  with  a  feathcii 
haufea  is  produced;  if  you  wound  it  with  a  pen- 
knife, pain  is  induced,  but  not  ficknels.  So  it 
the  folcs  of  tbe  feet  of  children  or  their  armpitil 
3.re  tickled,  cbnvulfive  laughter  is  excited,  which 
.  ceafes  the  moment  the  hand  is  applied^  ib  as  to 
J'u'b  them  more  forcibly^ 

The  experiment  therefore  above  related  upon 
the  la^leals  of  a  dead  pig,  which  were  included 
in  a  ftridt  ligature,  proves  nothing;  as  it  is  not 
the  quantity,  but  the  kind  of  ftimulus,  which 
jSxcitcs  the  lymphatic  vcffcls  into  retrograde 
'potion. 

XI.  Th 
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XL  The  Caufes  which  induce  the  retrograde  Mo* 
tions  of  aniTnal  Vejfels ;  and  the  Medicines  hy 
which  the  Ttatural  Motions  are  rejiored. 

1.  Such  is  the  conftruftion  of  animal  bodies, 
that  all  their  parts,  which  are  fubjeiied  to  leis 
ftimuli  than  nature  defigned,  perform  their  func- 
tions with  lefs  accuracy:  thus,  when  too  watery 
or  too  acefcent  food  is  taken  into  the  ftomach, 
indigeftion,  and  flatulency,  and  heartburn  fuc- 
ceed. 

2.  Another  law  of  irritation,  connate  with  our 
exiftence,  is,  that  ^11  thofe  parts  of  the  body, 
which  have  previoufly  been  expofed  to  too  great 
a  quantity  of  fuch  ilimuli,  as  ftrongly  affc6t 
them,  become  for  fome  time  afterwajxis  difobe- 
,dient  to  the  natural  quantity  of  their  adapted  fti- 
muli.— ^Thus  the  eye  is  incapable  of  feeing  ob- 
jects in  an  obfcure  room,  though  the  iris  is  quite 
dilated,  after  having  been  expofed  to  the  meri- 
dian fun. 

3.  There  is  a  third  law  of  imtation,  that  all 
the  parts  of  our  bodies,  which  have  been  lately 
fubjecfted  to  lefs  ftimulus,  than  they  have  been 
accuftomed  to,  when  they  are  expofed  to  their 
ufual  quantity  of  ftimulus,  are  excited  into  more 
energetic  motions :  thus  when  we  come  from  a 
duflcy  cavern  into  the  glare  of  daylight,  our  eyes 

are 
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are  dazzled;  and  after  emerging  from  tke  cold 
bath,  the  Ikin  becomes  warm  and  red. 

4.  There  is  a  fourth  law  of  irritation,  that  all 
the  parts  of  onr  bodies,  which  are  fubjeAed  lo 
ftill  ftronger  itimuli  for  a  length  of  time,  become 
tprpid,  and  refufe  to  obey  even  thefe  ftronger  fti- 
muli;  and  thence  do  their  offices  very  imper- 
fe<9:Iy.— ITius,  if  any  one  looks  earneftly  for  fome 
minutes  on  an  area,  an  inch  diameter,  of  rfed 
filk,  placed  on  a'lheet  of  white  paper,  the  image 
of  the  lilk  will  gradually  become  pale,  and  at 
length  totally  vanifti. 

/  5.  Nor  is  it  the  nerves  of  fenfe  alone,  as  the  op- 
tic and  auditory  nerves,  that- thus  become  torpid, 
when  the  ftimulus  is  withdrawn  or  their  irritabi- 
lity decreafcd ;  but  the  motive  mijfcles,  when 
they  are  deprived  of  their  natural  ftimuli,  or  of 
their  irritability,  become  torpid  and  paralytic ;  as 
is  feen  in  the  tremulous  hand  of  the  drunkard  in 
a:  morning;  and  in  the  awkward  ftep  of  age. 

The  hollow  mufcles  alfo,  of  which  the  various 
veflels  of  the  body  are  conftruded,  when  they 
are  deprived  of  their  natural  ftimuli,  or  of  theii; 
due  degree  of  irritability,  not  only  become  tre- 
mulous, as  the  arterial  pnlfations  of  dying  people; 
but  alfo  frequently  invert  their  motions,  as  in  vo- 
miting, in  hyftcric  fufFocations,  and  diabetes 
above  defcribed. 

I  muft  beg  your  patient  attention,  for  a  few 
3  moments. 
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moments,  whilA  I  cndeayour  to  explain,  how  the 
retrograde  alliens  of  our  hollow  mufcles  arc  the 
confequence  of  their  debility ;  as  the  tremulous 
it^ons  of  the  folid  mufcles  are  the  confequence 
of  their  debility.  When,  through  fatigue,  a 
mufcle  can  aft  no  longer;  the  antagonift  muf* 
cles,  either .  by  their  inanimate  clafticity,  or 
by  their  animal  a6lion,  draw  the  limb  into  si 
contrary  direftion :  in  the  folid  mufcles,  as  thoft 
of  locomotion,  their  adlions  are  affociated  in 
tribes,  which  have  been  accuftomed  to  fyrtchro- 
nous  action  only;  hence  when  they  are  fatiguedi 
only  a  lingle  contrary  effort  takes  place ;  which 
is  cither  tremulous,  when  the  fatigued  mufelei 
are  again  immediately  brought  into  aftion; 
or  it  is  a  pandiculation,  or  ftretching,  where 
ftiey  are  not  immediately  again  brought  into 
*Aion, 

Now  the  motions  of  the  hollow  mufcles,  U 
they  in  general  propel  a  fluid  along  their  cavities^ 
ire  aflbciated  in  trains,  which  have  been  accuf- 
tomed to  fucceflive  actions :  hence  when  one  ring 
of  fach  a  mufcle  is  fatigued  from  its  too  great  de- 
bility, and  is  brought  into  retrograde  a6don,  ihc 
next  ring  from  its  ailbciation  fells  fucccffively  into 
retrograde  a6tion;  and  fo  on  throu^out  the 
trhole  canal.     See  Seft.  XXV.  6. 

6.  But  as  the  retrograde  motions  of  the  fio- 
mach,  cefophagts,  and  fences  m  yomiting  are, 

as 
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V  it  vrGC0,  apparent  to  the  eye;  we  ihall  confix 
dcr  this  operation  more  minutely,  that  the  limi* 
iar  operations  in  the  more  recondite  parts  o(  our 
ifyflem  may  be  eafier  underAood. 

From  certain  naufeous  ideas  of  the  mind>  from 
va  ungrateful  tafie  in  the  mouthy  or  from  foetid 
£Bells,  vomiting  is  fometimes  inibntly  excited ; 
iar  even  from  a  fboke  on  the  head,  or  from  the 
vibratory  motions  of  a  fhip ;  all  which  originate 
from  aflbciation,  or  fympathy.  See  Se6t.  XX. 
on  Vertigo* 

But  when  the  flomach  is  fubje<fted  to  a  lefs  fli^ 
0iubis  than  is  natural,  according  to  the  firft  lav^ 
of  irritation  mentioned  above,  its  motions  become 
difturbed,  as  in  hunger ;  firil  pain  is  prodticed, 
then  ficknefs,  and  at  length  vain  efforts  to  vomit, 
SB  many  authors  inform  us. 

But  when  a  great  quantity  of  wine,  or  of 
<^iura,  is  fwallowed,  the  retrograde  motions  of 
the  ftomach  do  not  occur  till  after  feveral  mi- 
nutes, or  even  hours;  for  when  the  power  of 
fo  flrong  a  flimulus  ceafes,  according  to  the  fe- 
oond  law  of  irritation,  mentioned  above,  the 
periftaltic  motions  become  tremulous,  and  at 
length  retrograde;  as  is  well,  known  to  the 
drunkard,  who  on  thcHext  morning  has  licknefe 
and  vomitings. 

When  a  flill  greater  quantity  of  Nvine,  or  of 
^piuaa^  or  when  naufeous  ve^tables^  or  ftron^ 

bitters. 
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bitters,  or  metallic  falts,  are  taken  into  the  fto- 
mach,  they  quickly  induce  vomiting ;  though  aU 
thefe  in  lefs  dofes  excite  the  (lomach  mto  more 
energetic  a6lion,  and  ftrengthen  the  digeftion; 
as  the  flowers  of  chamomile,  and  the  vitricd  of 
zinc:  for,  according  to  the  fourth  law  of  irrita- 
tion, the  ftomach  will  not  long  be  obedient  to  a 
flimulus  fo  much  greater  than  is  natural ;  but 
its  adlion  becomes  firll  tremulous  and  then  retro- 
grade. 

7.  When  the  motions  of  any  vefTels  become 
retrograde,  lefs  heat  of  the  body  is  produced ;  for 
in  paroxyfms  of  vomiting,  of  hyfleric  afFedions, 
of  diabetes,  of  afihma,  the  extremities  of  the 
body  are  cold:  hence  we  may  conclude,  that 
thefe-  fymptoms  arife  from  the  debility  of  the 
parts  in  adlion ;  for  an  increafc  of  mufcular  ac- 
tion is  always  attended  with  increafe  of  heat. 

8.  But  as  animal  debility  is  owing  to  defeA  of 
flimulus,  or  to  defe6l  of  irritability,  as  Ihewn 
above,  the  method  of  cure  is  eafily  deduced: 
when  the  vafcular  mufcles  are  not  excited  into 
their  due  adlion  by  the  natural  ftimuli,  we  (hould 
exhibit  thofe  medicines,  which  poflefs  a  ftill 
greater  degiee  of  ftimulus;  amongft  thefe  are 
the  foetidsy  the  vola tiles,  aromatics,  bitters,  me- 
tallic falts,  opiates,  wine,  which  indeed  ihould 
be  given  in  fmall  dofes,  and  frequently  repeated. 
To  thefe  Ihould  be  added  conftant,  but  moderate 

cxercife, 
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cxfcrcife,  cheerflilnefs  of  mind,  and  change  of 
country  to  a  wanner  climate;  and  perhaps  oc- 
cafionally  the  external  ftimulus  of  blifters. 

It  is  alfo  frequently  ufeful  to  diminiih  the 
quantity  of  natural  ftimulus  for  a  Ihort  time,  by 
which  afterwards  the  irritability  of  the  fj^em 
becomes  increafed  ;*  according  to  the  third  law  of 
irritation  above  mentioned,  hence  the  ule  of  baths 
fomewhat  colder  than  animal  heat,  and  of  equi. 
tation  in  the  open  air. 


The  catalogue  of  difeafes  owing  to  the  retrograde 
motions  of  lymphatics  is  here  omitted^  as  it  will  ap- 
fear  in  ihefecond  volume  of  this  work.  The  foU 
lowing  is  the  cpnclufton  to  this  thefts  of  Mr^ 
Charles  Darwin. 

Thus  have  I  endeavoured  in  a  concife  man- 
ner to  explain  the  numerous  difeafes,  which  de- 
duce their  origin  from  the  inverted  motions  of  the 
hollow  mufcles  of  our  bodies:  and  it  is  probable, 
that  Saint  Vitus's.  dance,  arid  the  Hammering  of 
fpeech,  originate  from  a  limilar  inverted  order  of 
the  aflbciated  motions  of  fome  of  the  folid  muf- 
cles ;  which,  as  it  is  foreign  to  my  prefent  pur- 
pofe,  I  ihall  not  here  difcufs. 

I  beg,  illuftrious  profeflbrs,  and  ingenious  fel- 
low-fludents,  that  you  will  recolledl  how  dif- 
ficult 
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^ult  Q,  U&  I  have  attemptcdj,  to  cviqce  the  re- 
trograde motioos  of  the  lymphatic  vcflels,  whea 
the  veirds  thei^fclvcs  for  fo  many  ^iges  cfc2^)e4 
the  eyes  and  glafles  of  philofophers  t  and  if  you 
9K  AQt  yet  convinced  of  the  truth  of  this  theory, 
hold,  I  entreat  you,  your  minds  in  fqfpenfe,  till 
Anatomy  draws  her  fword  with  happier  on^eq^ 
cuts  afundcr  the  knots,  which  entangle  PitTsi-* 
OI'OGt;  and^  like  an  ^ugur  infpe^ng  the  ia^ 
XDolated  vidim,  announces  to  mankind  ^  wif* 
dom  of  HEAVEN. 
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ADDITION.     Op  Figure. 

I  feel  mjrfelf  much  obliged  by  the  accurate 
attention  given  £0  the  firft  volume  of  Zoonomia, 
and  by  the  ingenious  criticifms  beflowed  on  it, 
by  the  learned  writers  of  that  article  both  in  the 
Analytical  and  Eng^lifii  Reviews.  Some  circum- 
itances,  in  wiiich  their  ferjtiments  do  not  accord 
,with  thofe  expreffed  in  the  work,  I  intend  to 
•reconlider,  and  to  explain  further  at  fome  future 
time.  *  One  thing,  in  which  both  thefe  gende- 
mcn  feem  to  diflent  from  me,  I  fhall  now  men- 
tion, it  is  concerning  the  manner,  in  which  we 
acquire  the  idea  of  figure;  a  circumftance  of 
great  importance  in  the  knowledge  of  our  intel- 
le<ft,  as  it  fhews  the  caufe  of  the  accuracy  of  our 
ideas  of  motion,  time,  fpace,  number,  and  of  the 
mathematical  fciences,  which  are  concerned  in 
the  menfurations  or  proportions  of  figure. 

This  I  imagine  may  have  in  part  arifen  from 
the  prepofleflion,  which  has  almoft  univerfally 
prevailed,  that  ideas  are  immsiterial  beings,  and 
therefore  poflefs  no  properties  in  common  with 
folid  matter.  Which  I  fuppofe  to  be  a  fanciful 
hypothefis,  like  the  ftories  of  ghofis  and  appa- 
ritions, which  have  fo  Ipng  amufcd,  and  ftiU 
amufe  the  credulous  without  any  foundation  in 
nature.  m 

The  cxiftence  of  oyr  own  bodies,  and  of  their 
VOL.  I.  L  1  folidity, 
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Iblidity,  and  af  their  figure,  and  of  their  motions, 
is  taken  for  granted  in  my  account  of  ideas ; 
becaufe  the  ideas  themfclves  are  believed  to  con- 
lift  of  motions  or  configurations  of  folid  fibres ; 
and  the  qucflion  now  propofed  is,  how  we 
.become  acquainted  witli  the  figures  of  bodies 
external  to  our  organs  of  fenfe  ?  Which  I  can 
only  repeat  from  ^  what  is  mentioned  in  Se6l, 
XIV.  2.  2.  that  if  part  of  an  organ  of  fenfe  be 
ftiraulated  into  adlion,  as  of  the  fenfe  of  touch, 
that  part  fo  ftimulated  into  a6lion  muft  poflefe 
figure,  which  muft  be  fimilar  to  the  figure  of  the 
body,  which  ftimulates  it. 

Another  previous  prepoflefllon  of  the  mind, 
which  may  have  rendered  the  manner  of  our 
acquiring  the  knowledge  of  figure  lefs  intel- 
ligible, may  have  arifen  from  the  common  opi- 
nion of  .the  perceiving  faculty  refiding  in  the 
head ;  whereas  our  daily  experience  fhe\ys,  that 
our  perception  (which  confifts  of  an  idea,  and  of 
the  pleafurc  or  pain  it  occafions)  exifl^  princi- 
pally ih  the  organ  of  fenfe,  which  is  ftimulated 
into  adlion ;  as  every,  one,  who  bums  his  finger 
in  the  candle,  muft  be  bold  to  deny. 

When  an  ivory  triangle  is  prefled  on  the  palm 
of  the  hand,  the  figure  of  the  fiirface  of  the  part 
of  the  organ  of  touch  thus  comprefled  is  a  trian- 
gle, refemblmg  in  figure  the  figure  of  the  ex- 
ternal body,  which  compreffes  it.  The  action  of 
the  ftimulated  fibres,  which  conflitute  the  idea 
3  of 
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of  hardnefs  and  of  figure,  remains  in  this  part  of 
the  fenforium,  which  foi'ms  the  fenfe  of  touch ; 
but  the  fenforial  motion,  which  conftitutcs*  plea- 
fure  or  pain,  and  which  is  excited  in  confequcnce 
of  thefe  fibrous  motions  pf  the  organ  of  fenfe,  is 
propagated  to  the  central  parts  of  the  fenforium, 
or  to  the  whole  of  it;  though  this  generally 
occm"s  in  lefs  degree  of  energy,  than  it  exifts  in 
the  ftimulated  organ  of  fenfe ;  as  in  the  inftancc 
above  mentioned  of  burning  a  finger  in  the 
candle. 

Sortie,  who  have  efpoufed  the  dootrine  of  the 
immateriality  of  ideas,  haye  ferioufly  doubted  the 
exiftence  of  a  material  world,  with  which  only 
our  fenfes  acquaint  us ;  and  yet  have  aflentcd  to 
the  exiftencc  of  fpirit,  with  which  our  fenfes  . 
cannot  acquaint  us ;  and  have  finally  allowed, 
that  all  our  knowledge  is  derived  through  the 
medium  of  our  fenfes  !  They  forget,  that  if  the 
fpirit  of  animation  had  no  properties  in  common 
with  matter,  it  could  neither  affcdl  nor  be  af- 
feAcd  by  the  material  body.  But  the  know  ledge 
of  our  own  material  exiftcnce  being  granted, 
which  I  fufpe<9:  few  rational  perfons  will  fcrioufly 
dejjy,  the  exiftcnce  of  a  material  external  world 
follows  in  courfe ;  as  our  perceptions,  when  we 
are  awake  and  not  infane,  are  diftinguifhed  from 
thofe  excited  by  fenfation,  as  in  oui  dreams,  and 
from  thofe  excited  by  volition  or  by  aflbciation, 
as  in  infanity  and  reverie,  by  the  power  we  have 

of 
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of  connparing  the  prefent  perceptions  of  oi^  fcnfc 
with  thole  of  another,  as  explained  in  SeA. 
XrV.  2.  5.  And  alfo  by  comparing  the  tribes  of 
ideas,  which  the  fjrmbols  of  pidures,  or  of  lan- 
guages, fugged  to  us,  by  inluidve  analogy,  with 
our  previous  experience,  that  is,  with  the  com- 
mon courfe  of  nature.  See  Clafs  III.  2.  2.  3.  on 
Credulity. 
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